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The Linear Integrated Circuits Data Catalog 

Since its founding in 1957, Fairchild has grown 
from the original group of eight scientist/engineers to a world- 
wide industry leader. Large modern plants in Mountain View 
and San Rafael, California; Shiprock, New Mexico; and South 
Portland, Maine are complemented by off-shore facilities in 
Australia, Germany, Hong Kong, Korea, Mexico and Singapore. 

Total Linear Capability is a reality at Fairchild 
Analog Products. Fairchild is the largest and most experienced 
manufacturer of linear devices in the world and takes pride in 
its ability to design and mass produce linear products which 
meet the needs of a large and diverse industry. Over the years, 
Fairchild's unique combination of design talent and production 
expertise has resulted in the most comprehensive line of linear 
microcircuits ever assembled. 

This advanced line of products is backed by years 
of production experience — experience which enables Fairchild 
to maintain the position of leadership it has enjoyed since the 
delivery of the first order for |jA709 operational amplifiers in 
the early 1 960s. 

The tremendous possibilities inherent in silicon 
Planar* technology are still not exhausted and forward -thin king 
research continues at Fairchild. This type of research made 
possible the industry's first linear integrated circuit, the first 
consumer-oriented linear device, the first "universal" opera- 
tional amplifier, and the first monolithic voltage regulator. 

Fairchild's advanced technological capability and 
vast production experience combined make possible the most 
advanced, most reliable, and lowest cost line of linear inte- 
grated circuits in the industry today. The fact that the name 
"Fairchild" has always been synonymous with quality, relia- 
bility, and leadership is no mere coincidence, and the fact that 
Fairchild will remain in this position is not just a promise, but 
a pledge to Total Linear Capability. 
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Mountain View, California 94040 
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"Planar is a patented Fairchild process. 
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INTRODUCTION 



With the development of the mA709 in 1967, 
Fairchlld pioneered the developnnent of monolithic 
operational amplifiers and has remained the industry 
leader. The ^jA709 industry standard was followed 
by such other standards as the pA741 internally com- 
pensated amplifier, the pA740 PET input operational 
amplifier, the |jA715 high speed operational amplifier, 
the nA725 high gain, low noise operational amplifier 
and the ^jA791 power operational amplifier. 

Today the Fairchild line of operational ampli- 
fiers covers every conceivable requirement from low 
drift to high slew rate and from low noise to high 
input impedance. Whatever the application, there is 
a Fairchild operational amplifier designed to perform 
it — precisely, economically and reliably. 
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GENERAL PURPOSE 




TAILORED RESPONSE 
MA702* MA709 mA739 mA748 mA749 mA777 201 201A 301A 




DC 
Wide 
Band 




Dual 
Low 
Noise 




Dual 










Input Offset Voltage Max (mV) 


5.0 


7.5 


6.0 


6.0 


6.0 


7.5 


7.5 


2.0 


7.5 


Input Offset Current Max (nA) 


2000 


500 


1000 


200 


500 


50 


200 


10 


50 


Input Bias Current Max (nA) 


7500 


1500 


2000 


500 


1000 


250 


500 


75 


250 


Voltage Gain Min (V/mV) 


2.0 


15 


6.5 


20 


15 


25 


20 


25 


25 


Operating Supply Voltage Range Min (V) 

Max (V) 


+6.0, -3.0 
+14,-7.0 


±9.0 
±18 


±4.0 
±18 


±5.0 
±18 


±4.0 
±18 


±5.0 
±20 


±5.0 
±20 


±5.0 
±20 


±5.0 
±20 


Unity Gain Bandwidth Typ (MHz) 


30 


1.0 


10 


1.0 


10 


1.0 


1.0 


1.0 


1.0 


Slew Rate Aql = 1 Typ (V/ms) 
ACL = -1 
ACL = 10 


3.5 
3.5 
5.0 


0.3 
0.3 
3.0 


1.0 
2.5 
8.0 


0.5 
6.0 
2.0 


1.5 
2.5 
8.0 


0.5 
6.0 
2.0 


0.5 
6.0 
2.0 


0.5 
6.0 
2.0 


0.5 
6.0 
2.0 


Input Voltage Range Max (V) 
Differential Input Voltage Max (V) 


+1.5,-6.0 
±5.0 


±10 
±5.0 


±15 
±5.0 


±15 
±30 


±15 
±5.0 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


Input Offset Voltage Drift Typ (mV/°C) 


10 


10 


4.0 


7.0 


3.0 


3.0 


7.0 


3.0 


6.0 


Offset Adjust 








X 




X 


X 


X 


X 


Output Short Circuit Protection 








X 




X 


X 


X 


X 


Compensated 




















Dual 






X 




X 
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GENERAL PURPOSE 




TAILORED RESPONSE 
m702* MA709A mA709 mA748 mA749 mA777 101 101A 




DC 
Wide 
Band 








Dual 








Input Ofset Voltage Max (mV) 


2.0 


2.0 


5.0 


5.0 


3.0 


2.0 


5.0 


2.0 


Input Offset Current Max (nA) 


500 


50 


200 


200 


400 


10 


200 


10 


Input Bias Current Max (nA) 


5000 


200 


500 


500 


750 


75 


500 


75 


Voltage Gain Min (V/mV) 


2.5 


25 


25 


50 


25 


50 


50 


50 


Operating Supply Voltage Range Min (V) 

Max (V) 


+6.0, -3.0 
+14,-7.0 


±9.0 
±18 


±9.0 
±18 


±5.0 
±22 


±4.0 
±18 


±5.0 
±20 


±5.0 
±20 


±5.0 
±20 


Unity Gain Bandwidth Typ (MHz) 


30 


5.0 


5.0 


1.0 


10 


1.0 


1.0 


1.0 


Slew Rate Aql = 1 Typ (V/ms) 

AcL = -1 
AcL = 10 


3.5 
3.5 
5.0 


0.3 
0.3 
3.0 


0.3 
0.3 
3.0 


0.5 
6.0 
2.0 


1.5 
2.5 
8.0 


0.5 
6.0 
2.0 


0.5 
6.0 
2.0 


0.5 
6.0 
2.0 


Input Voltage Range Max (V) 
Differential Input Voltage Max (V) 


+1.5,-6.0 
±5.0 


±10 
±5.0 


±10 
±5.0 


±15 
±30 


±15 
±5.0 


±15 
±30 


±15 
±30 


±15 
±30 


Input Offset Voltage Drift Typ (mV/°C) 

Max(MV/°C) 


10 


1.8 


3.0 


7.0 


3.0 


3.0 

15 


3.0 


3.0 
15 


Offset Adjust 








X 




X 


X 


X 


Output Short Circuit Protection 








X 




X 


X 


X 


Compensated 


















Dual 










X 









■Vg = +12, -6.0 V 
Vg = ±15 V, T;3^ = 25 C unless otherwise specif lecJ 
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GENERAL PURPOSE 


HIGH 
POWER 

MA791 


LOW 
POWER 

MA776 


COMPENSATED 
307 310 MA741 mA741E juA776 mA747 1458 




Voltage 
Follower 


Industry 
Standard 


High 
Performance 


Programable 
Iset = ''5mA 


Dual 
Industry 
Standard 


Dual 


1 Amp 


150mW 

Programable 

tSET = 1-5MA 


7.5 


7.5 


6.0 


3.0 


6.0 


6.0 


6.0 


6.0 


6.0 


50 


- 


200 


30 


25 


200 


200 


200 


6.0 


250 


7.0 


500 


80 


50 


500 


500 


500 


10 


25 


.999x10-3 


20 


50 


50 


20 


20 


20 


50 


±5.0 
±18 


±5.0 
±18 


±5.0 
±18 


±5.0 
±22 


±1.2 
±18 


±5.0 
±18 


±5.0 
±18 


±5.0 
±18 


±1.2 
±18 


1.0 


20 


1.0 


1.0 


1.0 


1.0 


1.0 


0.2 


0.2 


0.5 
0.5 
0.5 


30 


0.5 
0.5 
0.5 


0.7 
0.7 
0.7 


0.7 
0.7 
0.7 


0.5 
0.5 
0.5 


0.5 
0.5 
0.5 


0.5 
1.0 
6.0 


0.1 
0.1 
0.1 


±15 
±30 


±10 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


6.0 


10 


7.0 


3.0 


3.0 


7.0 


7.0 


15 


3.0 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 












X 


X 







GENERAL PURPOSE 


HIGH 
POWER 

MA791 


LOW 
POWER 

MA776 


COMPENSATED 
107 110 MA741 MA741A mA776 mA747 1558 




Voltage 
Follower 


Industry 
Standard 


High 
Performance 


Programable 
ISET = 15mA 


Dual 
Industry 
Standard 


Dual 


1 Amp 


150mW 

Programable 

ISET = 1.5mA 


2.0 


4.0 


5.0 


3.0 


5.0 


5.0 


5.0 


5.0 


5.0 


10 


— 


200 


30 


15 


200 


200 


200 


3.0 


75 


3.0 


500 


80 


50 


500 


500 


500 


7.5 


50 


.999x10-3 


50 


50 


50 


50 


50 


50 


50 


±5.0 
±20 


±5.0 
±18 


±5.0 
±22 


±5.0 
±22 


±1.2 
±18 


±5.0 
±22 


±5.0 
±22 


±5.0 
±22 


±1.2 
±18 


1.0 


20 


1.0 


1.0 


1.0 


1.0 


1.0 


0.2 


0.2 


0.5 
0.5 
0.5 


30 


0.5 
0.5 
0.5 


0.6 
0.6 
0.6 


0.7 
0.7 
0.7 


0.5 
0.5 
0.5 


0.5 
0.5 
0.5 


0.5 
1.0 
6.0 


0.1 
0.1 
0.1 


±15 
±30 


±10 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


3.0 
15 


6.0 


7.0 


5.0 
15 


3.0 


7.0 


7.0 


10 


3.0 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 












X 


X 
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SELECTION GUIDE FOR COMMERCIAL OPERATIONAL AMPLIFIERS 





HIGH ACCURACY INSTRUMENTATION 




LOW BIAS CURRENT 




FET 
MA740 


BIPOLAR 
MA776 MA777 


SUPER BETA 
208 308 208A 308A 




High Z||\) 

10l2n 

High Slew 

Rate 


Low Power 
ISET = 1-5mA 












Input Offset Voltage Max (mV) 


100 


6.0 


7.5 


2.0 


7.5 


0.5 


0.5 


Input Offset Current Max (nA) 


0.3 


6.0 


50 


0.2 


1.0 


0.2 


1.0 


Input Bias Current Max (nA) 


2.0 


10 


250 


2.0 


7.0 


2.0 


7.0 


Voltage Gain Min (V/mV) 


25 


50 


25 


50 


15 


80 


80 


Operating Supply Voltage Range Min (V) 

Max (V) 


±5.0 
±22 


±1.2 
±18 


±5.0 
±20 


±5.0 
±20 


±5.0 
±18 


±5.0 
±20 


±5.0 
±20 


Unity Gain Bandwidth Typ (MHz) 


3.0 


0.2 


1.0 


1.0 


1.0 


1.0 


1.0 


Slew Rate Aql = 1 Typ (V/ms) 
AcL = -1 
AcL=10 


6.0 
6.0 
6.0 


0.1 
0.1 
0.1 


0.5 
6.0 
2.0 


0.3 
0.6 


0.3 
0.6 


0.3 
0.6 


0.3 
0.6 


Input Voltage Range Max (V) 
Differential Input Voltage Max (V) 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±0.5 


±15 
±0.5 


±15 
±0.5 


±15 
±0.5 


Input Offset Voltage Drift Typ (mV/°C) 

Max (mV/°C) 


20 


3.0 


3.0 


3.0 
15 


6.0 
30 


1.0 
5.0 


1.0 
5.0 


Offset Adjust 


X 


X 


X 










Output Short Circuit Protection 


X 


X 


X 


X 


X 


X 


X 


Compensated 


X 


X 













SELECTION GUIDE FOR MILITARY OPERATIONAL AMPLIFIERS 







HIGH ACCURACY INSTRUMENTATION 




LOW BIAS CURRENT 




FET 
MA740 


BIPOLAR 
MA776 MA777 


SUPER BETA 
108 108 A 




High Z||\j 

10l2j2 

High Slew 

Rate 


Low Power 
ISET = 1-5mA 








Input Offset Voltage 


Max (mV) 


20 


5.0 


2.0 


2.0 


0.5 


Input Offset Current 


Max (nA) 


0.15 


3.0 


10 


0.2 


0.2 


Input Bias Current 


Max (nA) 


0.2 


7.5 


75 


2.0 


2.0 


Voltage Gain 


Min (V/mV) 


50 


50 


50 


50 


80 


Operating Supply Voltage Range 


Min (V) 
Max (V) 


±5.0 
±22 


±1.2 
±18 


±5.0 
±20 


±5.0 
±20 


±5.0 
±20 


Unity Gain Bandwidth 


Typ (MHz) 


3.0 


0.2 


1.0 


1.0 


1.0 


Slew Rate Aql = 1 
AcL=-1 
AcL=10 


Typ (V/ms) 


6.0 
6.0 
6.0 


0.1 
0.1 
0.1 


0.5 
6.0 
2.0 


0.3 
0.6 


0.3 
0.6 


Input Voltage Range 


Max (V) 


±15 


±15 


±15 


±15 


±15 


Differential Input Voltage 


Max (V) 


±30 


±30 


±30 


±0.5 


±0.5 


Input Offset Voltage Drift 


Typ (mV/°C) 
Max (mV/°C) 


20 


3.0 


3.0 
15 


3.0 
15 


1.0 
5.0 


Offset Adjust 


X 


X 


X 






Output Short Circuit Protection 


X 


X 


X 


X 


X 


Compensated 


X 


X 
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HIGH ACCURACY INSTRUMENTATION 


HIGH SPEED 


LOW DRIFT 


/xA715 MA748 mA776 mA777 301A 310 


OP AMPS 
MA725C JUA725E mA741E 208A 308A 


PRE AMPS 
MA726 MA727 












IC = 10mA 

Temp. 
O to +85° C 


Temp. 
-20 to +85° C 




Feed- 
Forward 


Programable 
ISET = 500 nA 


Feed- 
Forward 


Feed- 
Forward 


Voltage 
Follower 


2.5 


0.5 


3.0 


0.5 


0.5 


3.0 


10 


7.5 


6.0 


6.0 


7.5 


7.5 


7.5 


35 


5.0 


30 


100 


1.0 


100 


25 


250 


200 


6.0 


50 


50 


- 


125 


75 


80 


300 


7.0 


300 


75 


1500 


500 


10 


250 


250 


7.0 


250 


1000 


50 


- 


80 


- 


0.06 


10 


20 


50 


25 


25 


.999x10-3 


±3.0 
±22 


±3.0 
±22 


±5.0 
±22 


±5.0 
±18 


±5.0 
±20 


±5.0 

±18 


±9.0 

±18 


±6.0 
±18 


±5.0 
±18 


±1.2 
±18 


±5.0 
±20 


±5.0 
±20 


±5.0 
±18 


1.0 


1.0 


1.0 


1.0 


1.0 


20 


1.0 


65 


1.0 


1.2 


1.0 


1.0 


20 


- 


- 


0.6 
0.6 
0.6 


0.3 
0.6 


0.3 
0.6 


- 


- 


18 

100 

38 


0.5 
6.0 
2.0 


15 
15 
15 


0.5 
6.0 
2.0 


0.5 
15 
5.0 


30 


±22 
±22 


±22 
±22 


±15 
±30 


±15 
±0.5 


±15 
±0.5 


±30 

±5.0 


±10 

±15 


±15 
±15 


±15 
±30 


±15 
±30 


±15 
±30 


±15 
±30 


±15 


0.5 
5.0 


0.5 
2.0 


4.0 
15 


1.0 
5.0 


1.0 
5.0 


0.2 
1.0 


0.6 
1.5 


6.0 


7.0 


3.0 


3.0 


6.0 


10 


X 


X 


X 




X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 




X 


X 


X 


X 


X 






X 






X 

















HIGH ACCURACY INSTRUMENTATION 


HIGH SPEED 


LOW DRIFT 


MA715 


MA748 


MA776 


MA777 


101A 


110 


MA725 


OP AMPS 
MA725A MA741A 


108 A 


PREAMPS 
MA726 MA727 










ic = IOmA 






Feed- 
Forward 


Programable 
ISET = 500 nA 


Feed- 
Forward 


Feed- 
Forward 


Voltage 
Follower 


1.0 


0.5 


3.0 


0.5 


2.5 


10 


5.0 


5.0 


5.0 


2.0 


2.0 


4.0 


20 


5.0 


30 


0.2 


50 


15 


250 


200 


3.0 


10 


10 


- 


100 


75 


80 


2.0 


150 


40 


750 


500 


7.5 


75 


75 


3.0 


1000 


1000 


50 


80 


- 


0.06 


15 


50 


50 


50 


50 


.999x10-3 


±3.0 
±22 


±3.0 
±22 


±5.0 
±22 


±20 


±5.0 
±18 


±9.0 
±18 


±6.0 
±18 


±5.0 
±22 


±1.2 
±18 


±5.0 
±20 


±5.0 
±20 


±5.0 
±18 


1.0 


1.0 


1.0 


1.0 


20 


1.0 


65 


1.0 


1.2 


1.0 


1.0 


20 


- 


- 


0.6 
0.6 
0.6 


0.3 
0.6 


- 


- 


18 

100 

38 


0.5 
6.0 
2.0 


15 
15 
15 


0.5 
6.0 
2.0 


0.5 
6.0 
2.0 


30 


±22 


±22 


±15 


±15 


±30 


±10 


±15 


±15 


±15 


±15 


±15 


±15 


±22 


±22 


±30 


±0.5 


±5.0 


±15 


±15 


±30 


±30 


±30 


±30 


- 


0.5 
5.0 


0.5 
2.0 


3.0 
15 


1.0 
5.0 


0.2 
1.0 


0.6 
1.5 


6.0 


7.0 


3.0 


3.0 


3.0 
15 


6.0 


X 


X 


X 




X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 






X 




X 
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MA702 



WIDEBAND DC AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION — The mA702 is a monolithic DC Amplifier constructed using the Fairchild 
Planar* epitaxial process. It is intended for use as an operational amplifier in analog computers, as a 
prevision instrumentation amplifier, or in other applications requiring a feedback amplifier useful from 
dc to 30 MHz. 



• LOW OFFSET VOLTAGE 

• LOW OFFSET VOLTAGE DRIFT 

• WIDE BANDWIDTH - 20 MHz TYP. 

• HIGH SLEW RATE - 5 V/ms TYP. 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V*" and V~ Terminals 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation (Note) 

Metal Can 

DIP 

Flatpak 
Operating Temperature Range 

Military (702) 

Commercial (702C) 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 



21 V 

50 mA 

±5.0 V 

+1 .5 V to -6.0 V 

500 mW 
670 mW 
570 mW 

-55°Cto+125°C 

0°Cto+70°C 

-65°Cto+150°C 

300° C 



NOTE 

Rating applies to ambient temperature up to 70° C. Above 70°C ambient derate linearly at 6.3mW/°C 

for Metal Can, 8.3mW/°C for DIP and 7.1 mW/°C for the Flatpak. 



EQUIVALENT CIRCUIT 



— ^ 



^ 



5 



p 



EXTERNAL 

FREQUENCY 

COMPENSATION 



<° 



Pin numbers are shown for Metal Can only. 



CONNECTION DIAGRAMS 

8-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5B 




FREQUENCY 
LEAD / COMPENSATION 



NOTE: Pin 4 connected to case. 



ORDER INFORMATION 



TYPE 

702 

702C 



PART NO. 

702HM 

702HC 



14-LEAD DIP 

(TOP VIEW) 

PACKAGE OUTLINE 6A 




INPUT 

v-n( 

NO ^ 7 



^ NO 
13 ^ V+ 
12 ^ OUTPUT 
11 ] NC 
10 ^ LAG 

9 31 LEAD 

8 ^ NO 



ORDER INFORMATION 
TYPE PART NO. 



702 
702C 



702DM 
702DC 



10-LEAD FLATPAK 

(TOP VIEW) 

PACKAGE OUTLINE 3F 



GND [ 
INVERTING 
INPUT 
NON- . 
INVERTING I 
INPUT 




] OUTPUT 



ORDER INFORMATION 

TYPE PART NO. 

702 702FM 



^Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLtA702 



702 



ELECTRICAL CHARACTERISTICS (T^ = 25°C unless otherwise specified) 














PARAMETER 


CONDITIONS 


V+= 12.0 V, V_ 
MIN. TYP. 


= -6.0 V 
MAX. 


v+ = 

MIN. 


6.0 V, V_ 
TYP. 


= -3.0V 
MAX. 


UNITS 


Input Offset Voltage 


Rg < 2 kI2 




0.5 


2.0 




0.7 


3.0 


mV 


Input Offset Current 






180 


500 




120 


500 


nA 


Input Bias Current 






2.0 


5.0 




1.2 


3.5 


mA 


Input Resistance 




16 


40 




22 


67 




kn 


Input Voltage Range 




-4.0 




+0.5 


-1.5 




+0.5 


V 


Common Mode Rejection Ratio 


RS < 2 kn, f < 1 kHz 


80 


100 




80 


100 




dB 


Large Signal Voltage Gain 


R L > 1 00 kn, VoUT = ±5.0 V 


2500 


3600 


6000 






RL > 100 kn, VouT = ±2.5 V 




600 


900 


1500 




Output Resistance 






200 


500 




300 


700 


n 


Supply Current 


VoUT = 




5.0 


6.7 




2.1 


3.3 


mA 


Power Consumption 


VoUT = 




90 


120 




19 


30 


,mW 


Transient Response 
(unity-gain) 


Risetime 


C| =0.01 juF, R| =2on, 
RL>100kn,V|N = 10mV 
Cl< 100 pF 




25 


120 




ns 


Overshoot 




10 


50 




% 


Transient Response 
(x1 00 gain) 


Risetime 


C3 = 50pF,R|_> 100 kn, 
V|N = 1 mV 




10 


30 




ns 


Overshoot 




20 


40 




% 



The following specifications apply for — 55°C < Ta < +1 25°C: 



Input Offset Voltage 


RS < 2 kn 


3.0 


4.0 


mV 


Average Temperature Coefficient 


RS = 50 Q,, 

TA = 25°Cto|+125°C 




2.5 


10 




3.5 


15 


mV/°c 


of Input Offset Voltage 


Rs = 50 a, 

TA = 25°Cto-55°C 




2.0 


10 




3.0 


15 


mV/°c 


Input Offset Current 


Ta = +125"C 




80 


500 




50 


500 


nA 


Ta = -55"C 




400 


1500 




280 


1500 


nA 


Average Temperature Coefficient 


TA = 25°Cto+125°C 




1.0 


5.0 




0.7 


4.0 


nA/°C 


of Input Offset Current 


TA = 25"Cto-55"C 




3.0 


16 




2.0 


13 


nA/°C 


Input Bias Current 


Ta==-55"C 




4.3 


10 




2.6 


7.5 


ma 


Input Resistance 




6.0 


8.0 


kn 


Common Mode Rejection Ratio 


Rs<2kJ2,f <1 kHz 


70 


95 




70 


95 




dB 


Supply Voltage Rejection Ratio 


V+ = 12 V, V_ = -6 V to 
V+= 6V, V_ = -3V 
RS<2kn 




75 


200 




75 


200 


mv/v 


Large Signal Voltage Gain 


RL > 100 kf2, VoUT = ±5.0 V 


2000 




7000 






Rl > 100 kn, VoUT = ±2.5 V 




500 




1750 




Output Voltage Swing 


RL>100kn 


±5.0 


±5.3 




±2.5 


±2.7 




V 


RL>10kn 


±3.5 


±4.0 




±1.5 


±2.0 




V 


Supply Current 


Ta = +125°C, VoUT = 




4.4 


6.7 




1.7 


3.3 


mA 


Ta = -55"C,VouT = 




5.0 


7.5 




2.1 


3.9 


mA 


Power Consumption 


Ta = +125°C, VoUT=0 




80 


120 




15 


30 


mW 


Ta = -55°C, VouT = 




90 


135 




19 


35 


mW 



TYPICAL PERFORMANCE CURVES FOR 702 



VOLTAGE TRANSFER 
CHARACTERISTIC 



V 


+=+12V 








T 


~ 


n 


v-=-( 


>V 




y 




-•a 


=.b;c 1 












1 




-Ta=125'C 1 












jj 




















If 




















' 






































































RL=10kfl; 


J 














rl=ioo 


kn 


/ 
































r 





3.0 
2.0 

! . <5 

;-i.o 
> 

-2.0 



VOLTAGE TRANSFER 
CHARACTERISTIC 



-3 -1 1 

INPUT VOLTAGE - mV 







1 




// 


/ 










Ta = -55»C- 


^ 


/.•< 




















< 


^Ta = 125»C 












U.' 




■Ta = 25'>C 






































































If 
































R 


L= 10*0 


/ 












— 


""" T- 


/ 






\ 


+ =+6V 
-= -3V 




/ 








1 1 







VOLTAGE GAIN 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 

















v+= 


1 1 

+12V J 




^ 


k 










v-= 


-6V 










N 






















N 


s 




















\ 


S, 




















N 


s 




















\ 


s 




















N 













































-6-2 2 6 

INPUT VOLTAGE -mV 



-20 20 60 100 

TEMPERATURE -•C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA702 



702 C 



ELECTRICAL CHARACTERISTICS (T^ = 25°C unless otherwise specified) 



PARAMETER 


CONDITIONS 


V+= 12.0 V, V_ = 
MIN. TYP. 


= -6.0 V 

MAX. 


, V+ = 6.0V,V_ = 
MIN. TYP. 


-3.0 V 
MAX. 


UNITS 


Input Offset Voltage 


RS < 2kn 




1.5 


5.0 




1.7 


6.0 


mV 


Input Offset Current 






0.5 


2.0 




0.3 


2.0 


HA 


Input Bias Current 






2.5 


7.5 




1.5 


5.0 


mA 


Input Resistance 




10 


32 




16 


55 




kn 


Input Voltage Range 




-4.0 




+0.5 


-1.5 




+0.5 


V 


Common Mode Rejection Ratio 


RS<2l<n.f <1 kHz 


70 


92 




70 


92 




dB 


Large Signal Voltage Gain 


R\_> lOOkn. VouT = ±5.0V 


2000 


3400 


6000 






RL> 100k«, VouT = ±2.5V 




500 


800 


1500 




Output Resistance 






200 


600 




300 


800 


n 


Supply Current 


VoUT = 




5.0 


6.7 




2.1 


3.3 


mA 


Power Consumption 


VoUT = 




90 


120 




19 


30 


mW 


Transient Response 
(unity gain) 


Risetime 


C| =0.01mF, R| =20n 
Rl< lOOkn, V|N = 10mV 
Cl< 100 pF 




25 


120 




ns 


Overshoot 




10 


50 




% 


Transient Response 


Risetime 


C3 = 50 pF, R L > 1 00 kn. 
V|N = 1 mV 




10 


30 




ns 


(xlOO gain) 


Overshoot 




20 


40 




% 


The following specifications apply for 0°C < T/\ < +70°C: 


Input Offset Voltage 


RS < 2 kn 


6.5 


7.5 


mV 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 50 n, 

Ta = +70°CtoO°C 




5.0 


20 




7.5 


25 


mV/°c 


Input Offset Current 




2.5 


2.5 


HA 


Average Temperature Coefficient 
of Input Offset Current 


TA = 25"Cto +70°C 
TA = 25°CtolO°C 




4.0 
6.0 


10 
20 




3.0 
5.5 


8.0 
18 


nA/°C 
nA/°C 


Input Bias Current 


Ta = 0°C 




4.0 


12 




2.7 


8 


mA 


Input Resistance 




6.0 


18 




9.0 


27 




kn 


Common Mode Rejection Ratio 


Rs<2kn,f <1 kHz 


65 


86 




65 


86 




dB 


Supply Voltage Rejection Ratio 


V+ = 12V, V_ = 6Vto 
V+= 6V, V_ = 3V 

Rs<2kn 




90 


300 




90 


300 


mV/v 


Large Signal Voltage Gain 


Rl > 100 kn. VoUT = ±5.0 V 


1500 




7000 






Rl > 100 kn, VoUT = ±2.5 V 




400 




1750 




Output Voltage Swing 


RL>100kn 


±5.0 


±5.3 




±2.5 


±2.7 




V 


Rl> lOkn 


±3.5 


±4.0 




±1.5 


±2.0 




V 


Supply Current 


VoUT = 




5.0 


7.0 




2.1 


3.9 


mA 


Power Consumption 


VoUT = 




90 


125 




19 


35 


mW 



TYPICAL PERFORMANCE CURVES FOR 702C 



VOLTAGE TRANSFER 
CHARACTERISTIC 



V" 


■ 6. 

■ -3 


OV 


h ' ""<: 


h 


.' 








\ 


\ 


T 


N 
















X 


'/r^ 


Ta = 'o-c 














i 


T 


\ 1 

. " 25''C 














i 




















f 


























































/ 












Rl 


■lOkf! 


I'i 














-"l 


= 100 


kQ_ 


/ 




























1 1 



VOLTAGE TRANSFER 
CHARACTERISTIC 



* 


V* 


- 12V 


h 


■ 0°C 


'IV 






4.0 


V 


■ -6 


OV 




\ 






v^ 
















^ 




Ta - ™°<: 


> 2.0 












/ 




\ 1 


— 












/ 




A 
















f 










5 










y 












a. 

-2.0 










/ 
































-4.0 


R 


I • lOkfi 
















R 


-la 


jkn 


/? 




















yJB 














-6.0 


1 1 





VOLTAGE GAIN 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 











V* 


■ 12V 












V" 


■ -6.0 


V 


^ 
















'^ 


N 














S, 


N 














s 


N 














s 


N, 














s 


N, 














s 

















-6.0 -2.0 2.0 6.0 

INPUT VOLTAGE - mV 



INPUT VOLTAGE - mV 



10 20 30 40 50 60 70 

TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA702 



VOLTAGE GAIN 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



TYPICAL PERFORMANCE CURVES FOR 702 

INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
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, 1 j 
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s. 












V 


■»-3 


V 






\ 






















\ 






















\ 






















\ 


s 




















s 


s 




















N 


S 




















s 


^ 























-20 20 60 lOO 

TEMPERATURE -'C 



' 


















III 
Ta = 25'0 1 


2.5 

< 

4. 


















































J2.0 












































^ 


^ 


^ 


1 1-5 














^ 
















^ 


^ 


















Q. 

~ 1.0 


■^ 
















































0.5 



























+8 +10 

-4 -5 

SUPPLY VOLTAGES -V 



+12 
-6 



INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 





















Ta 




J 






























































^ 


-" 























































































































































+8 +10 

-4 -5 

SUPPLY VOLTAGES -V 



INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 

























< 4 

a. 
1 


\, 




















\ 


\ 


V* 
















1 ' 




\ 


V-=-6V 
















\ 
















i 2 


\ 


s 




\ 
















\ 


s 




X 


^ 










z 




V* 


- 4.(! 


\{ 






"-^ 




...,.__^ 








V-= -3 


V 






~-~ 




. 




























INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 











































\, 






















\, 




















\ 


s 
















\ 


\ 


s 


Ny 


-=-6V 












\ 


N 




\ 
















V*= 


L^ 


V, 


X 


^ 












V-=-3V 




"^ 


-^ 






- 























SUPPLY VOLTAGE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



















1 ' 
Rs£2ka 


90 










































80 
















1 


-^ 












^ 












70 






^ 


^ 














^ 


^ 


















60 










































50 























-60 -20 20 60 100 140 

TEMPERATURE -'C 



-60 -20 20 60 100 160 

TEMPERATURE -'C 



-20 20 60 100 140 

TEMPERATURE -°C 



COMMON MODE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



















1 
Rss2k 


fi 


glOO 
























^ 


-^ 










"N 






1 95 


/ 
















^ 


. 






















g 90 

s 










































i 85 
8 










































80 























POWER SUPPLY CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 

























1 


























V + = +12V 






■~~~ 


-..^ 






i 4 

Z5 




" V 


= -t 


V 












* 






















1' 
























V^= +6V 














& 






h— 




























" ■ 


— ■ 




* 


1 























-20 20 60 100 

TEMPERATURE -°C 



-20 20 60 

TEMPERATURE ■ 



INPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



« 50 

a 40 

<£ 

^ 30 
a. 

z 
20 









\i* 


+6V 


/ 


y 


^ 


A 










V 

/ 


-iV 




y 


y 


y 








/ 




A 


'-+1 


'V 










/ 




y 


V 


"=-6 


V 








/ 


y 


y 
















/ 


/ 



















-20 20 60 100 

TEMPERATURE -°C 



OUTPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 





\ 




















400 




k. 




















\ 




V+ = +6V 
V-=-3V' 

^ 1 










300 


\ 




V 












\ 








■ 










200 






\. 


.^ 
























~- 








- 






i/ + = +12V 
V"=-6V 








100 






































n 























-20 20 60 100 

TEMPERATURE -°C 



3-12 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLtA702 



TYPICAL PERFORMANCE CURVES FOR 702C 



VOLTAGE GAIN 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 













V* 


1 

■ 6.nv 1 


850 










V 


■ -3.0 


V 
















800 




^ 


N 














S 


N 








750 










N. 
















X 




70O 














\ 
















fiW 

















10 20 30 40 50 60 70 
TEMPERATURE - "C 



INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 





















Ta-s-c I 


2.5 














































^ 


y^ 


2.0 
















f^ 


^ 
















--- 




^ 












1.5 




^ 














































1.0 


















































n,5 



























INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 



dUU 






'~ 












T 


a' 


25°C 


















































^ 




-' 


















^ 


^ 
















^ 




^ 
















^ 




■^ 














































200 


















































m 



























SUPPLY VOLTAGES -V 



SUPPLY VOLTAGES - V 



INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



















3.0 


N, 














S 


s 












2.5 




S 


N 


"V*-I2V 
V' ■ -6.0 V 










V 


^ 








2.0 






^ 










X 




V" = -3.0 V 








1.5 






J 
























1 n 














■ 



INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 





1 








































\ 






V"- 


2V 
-6.0 V 








""-^ 




/ 








\ 






<^ 










~^->. 


>- 






^-~~- 


^^ 




/ 















v- 


3.0 V 








^ 

















SUPPLY VOLTAGE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 











RsS2.0l!Q 1 














._^ 












^^ 










^^ 





























































































10 20 30 40 50 60 70 

TEMPERATURE - °C 



10 20 30 40 50 60 70 
TEMPERATURE - °C 



10 20 30 40 50 60 70 

TEMPERATURE - "C 



COMMON MODE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 













1 ' 1 

R5< 2.0 kfi 


" oa 
















O 
















1 92 






















J 








o 90 
S 












■^ 


---.^ 
















i 88 






























86 

















POWER SUPPLY CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



































^ 


v~- 






. 






V"^-I2V 










































v" = 


3.0 V 












/ 






































10 20 30 40 50 60 70 

TEMPERATURE - °C 



10 20 30 40 50 60 70 
TEMPERATURE - °C 



INPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 















































V*-f 


.ov 












V"- 


3.0 V 




^ 




' 


^^^ 









, 




" 






- 


^ 








^ 


"^ 




v''- 


\ 

12 V 
-6.0 V 












v"- 







OUTPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



' 
















400 

G 








^ 














V" = -3.0 V 






^ 300 








/ 














—^—. 








12 






















/ 










100 






V*=I2V 








































10 20 30 40 50 60 70 

TEMPERATURE - °C 



10 20 30 40 50 60 70 
TEMPERATURE - °C 



3-13 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA702 



TYPICAL PERFORMANCE CURVES FOR 702 AND 702C 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 



14 

> 12 

I 10 

I- 

I 8 
o 

< 6 



1 1 1 1 1 II 




































^ 


■^ 




^-- 








* ^ 


/ 




/ 












-6y 


/ 




/ 
















f\ 


/ 




/ 






















/ 
















<i 


c 


?/ 


















/ 


< 


y 




















^ 


/ 








' ' 






/ 


/ 




/ 










/> 






y 










. T;^-+25°C 




^ 


















II 1 



100 U 10k 100k 

LOAD RESISTANCE - a 

SLEW RATE 

AS A FUNCTION OF 

CLOSED-LOOP VOLTAGE GAIN 

(LAG COMPENSATION) 





12V 
-6.0V 














y 


T. ■ ''^'f. 
















' 
















/ 


















/ 


















/ 


















/ 


















/ 


















/ 


















/ 


















/ 





















SUPPLY CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 



















T 


,.25°C 1 














































y 


y 


















y\ 


y 


















/ 


y 


















A 


y' 


















y\ 


y 


















y 


^1 







































































SUPPLY VOLTAGES - V 

SLEW RATE 

AS A FUNCTION OF 

CLOSED-LOOP VOLTAGE GAIN 

(LEAD-LAG COMPENSATION) 



5 


























■" 



































































































































































V*-12V 1 


n 
















V" 

Ta 


- 
2 


.OV 
°C 



COMMON MODE REJECTION RATIO 

AS A FUNCTION OF 

FREQUENCY 





















^A".'25°!<:! 1 


















».. 




















*■« 












\ 






\ 


















\ 


s, 




> 


s;l 


'' 


K 














s 


V 1 




N 


\$ 


\ 
















\ 


t^ 




\ 






















N^ 




\ 




















^ 


s. 






\ 




















\ 


\ 




\ 






















\ 


. 









10 k 100 k 1.0 M 

FREQUENCY - H, 



TRANSIENT RESPONSE 
























i 


















OVERSHOOT 


/■>, 




t 


i 


90% 
















/ 




















/ 




































101 


/ 




RISETIME 





































2 5 10 20 50 100 

CLOSED- LOOP VOLTAGE GAIN 



5 10 20 50 100 

CLOSED-LOOP VOLTAGE GAIN 



UNITY-GAIN AMPLIFIER 
(LAG COMPENSATION) 



TRANSIENT RESPONSE TEST CIRCUITS 

X100 AMPLIFIER 
(LEAD COMPENSATION) 



SERIES RESISTANCE LIMITING* 




V|n(J) 



pf::|= I Ri | Rl 




-vw 




OUTPUT RISE-TIME LIMITING* 



LOGIC COMPATIBILITY 





'Peak Current Limiting with Capacitive Loads. 



TO LOGIC + SUPPLY ^ 



Pin numbers are sliown for Metal Can only. 
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Pin numbers are shown, for Metal Can only. 
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MA709 



HIGH PERFORMANCE OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The iuA709 is a monolithic High Gain Operational Amplifier con- 
structed using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, 
large input common mode range, high output swing under load and low power consumption. The 
device displays exceptional temperature stability and will operate over a wide range of supply voltages 
with little degradation of performance. The amplifier is intended for use in dc servo systems, high 
impedance analog computers, low level instrumentation applications and for the generation of special 
linear and nonlinear transfer functions. 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note) 

Metal Can 

DIP 

Flatpak 
Differential Input Voltage 
Input Voltage 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 
Operating Temperature Range 

Military (709A and 709) 

Commercial (709C) 
Lead Temperature 

Metal Can, DIP and Flatpak (Soldering 60 seconds) 
Output Short Circuit Duration 



±18 V 

500 mW 

670 mW 

570 mW 

±5.0 V 

±10 V 

-65°Cto+150°C 

-55°Cto+125°C 
0°C to +70° C 

300° C 
5 seconds 



NOTE 

Rating applies to ambient temperature up to 70 C. Above 70 C ambient derate linearly at 6.3 mW/ C 

for Metal Can, 8.3mW/°C for DIP and 7.1 mW/°C for the Flatpak. 



EQUIVALENT CIRCUIT 




<" 



<• 



^ 




<° 



Hq 



Rl6 
30kn 



5 OUTPUT 

— O FREQUENCY 
COMPENSATION 



-HQ 



H^ 




CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5B 

INPUT FREQ. COMP. 
INPUT FREQ. COMP.( 
INVERTING INPUT 



NOTE: Pin 4 connected to case 

ORDER INFORMATION 
TYPE PART NO. 

709A 709AHM 

709 709HM 

709C 709HC 

14-LEAD DIP 

(TOP VIEW) 

PACKAGE OUTLINE 6A 



N.C.^ 
N.C.[^ 

INPUTFREQ. COMP. ^ 
INVERT INPUT ^ 

NON-INVERT INPUT C 

N.C.^ 



]n.c. 

^N.C. 

] INPUT FREQ. COMP. 

J.* 

3 OUTPUT 

3 OUTPUT FREQ. COMP. 

JJN.C. 



ORDER INFORMATION 

TYPE PART NO. 

709A 709ADM 



709 
709C 



70gDM 
70gDC 



10-LEAD FLATPAK 

(TOP VIEW) 

PACKAGE OUTLINE 3F 



INPUT COMP. 

INVERTING INPUT 

NON-INVERTING INPUT 




ORDER INFORMATION 
TYPE PART NO. 

70gA 709AFM 

709 709 FM 



'Planar is a patented Fairchild process. 
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709A 



ELECTRICAL CHARACTERISTICS (Ta = +25°C, ±9 V < Vs < ±15 V unless otherwise specified) 








PARAIVIETER (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs^lOkfi 




0.6 


2.0 


mV 


Input Offset Current 






10 


50 


nA 


Input Bias Current 






100 


200 


nA 


Input Resistance 




350 


700 




kn 


Output Resistance 






150 




n 


Supply Current 


Vs = ±15 V 




2.5 


3.6 


mA 


Power Consumptien 


Vs = ±15 V 




75 


108 


mW 




Risetime, 


Vs = ±15 V, V|N = 20 mV, Rl = 2 kf2, Ci = 5 nF, 
Rl = 1.5 kn, C2 = 200 pF, R2 = 50n 
Cl< lOOpF 






1.5 


MS 


Transient Response 


Overshoot 






30 


% 



The following specifications apply for -55°C < T/s^ < +125°C: 



Input Offset Voltage 


RS< 10kJ2 






3.0 


mV 




RS = 50n, Ta = +25°C to +125°C 




1.8 


10 


mV/°c 


Average Temperature Coefficient 


RS = 50 J2, Ta = +25° C to -55" C 




1.8 


10 


mV/°c 


of Input Offset Voltage 


RS = 10 kn, Ta = +25"C to +125"C 




2.0 


15 


mV/°c 




Rs = 10 kJ2, Ta = +25"C to -55"C- 




4.8 


25 


mv/°c 


Input Offset Current 


Ta = +125°C 
Ta = -55° C 




3.5 
40 


50 
250 


nA 
nA 


Average Temperature Coefficient 


TA = +25°Cto +125°C 




0.08 


0.5 


nA/°C 


of Input Offset Current 


Ta = +25° C to -55° C 




0.45 


2.8 


nA/°C 


Input Bias Current 


Ta = -55° C 




300 


600 


nA 


Input Resistance 


Ta = -55° C 


85 


170 




kn 


Input Voltage Range 


Vs = ±15 V 


±8.0 






V 


Common Mode Rejection Ratio 


Rs< lOkn 


80 


110 




dB 


Supply Voltage Rejection Ratio 


Rs< lOkn 




40 


100 


mV/v 


Large Signal Voltage Gain 


Vs = ±15 V, R|_ > 2 kn, VoUT = ±10 V 


25,000 




70,000 


V/V 


Output Voltage Swing 


Vs = ±15 V, R|_> lOkn 


±12 


±14 




V 


Vs = ±15 V, RL>2kn 


±10 


±13 




V 


Supply Current 


Ta = +125°C, Vs = ±15V 




2.1 


3.0 


mA 


Ta = -55"C, Vs = ±15 V 




2.7 


4.5 


mA 


Power Consumption 


Ta = +125°C, Vs = ±15 V 




63 


90 


mW 


Ta = -55"C, Vs = ±15 V 




81 


135 


mW 



PERFORMANCE CURVES FOR 709A 
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POWER CONSUMPTIOIV 
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SUPPLY VOLTAGE - ±V 
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SUPPLY VOLTAGE - ±V 
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709 



ELECTRICAL CHARACTERISTICS ITa 


= +25°e, ±9 V < Vg < ±15 V unless otherwise specified) 








PARAMETER (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs< lOkn 




1.0 


5.0 


mV 


Input Offset Current 






50 


200 


nA 


Input Bias Current 






200 


500 


nA 


Input Resistance 




150 


400 




kn 


Output Resistance 






150 




n 


Power Consumption 


Vs = ±15 V 




80 


165 


mW 


Transient Response 


Risetime 


V|N = 20mV, RL = 2kn, 

Ci =5000pF, Ri =1.5l<n, 
C2 = 200 pF, R2 = 50n 

Cl< lOOpF 




0.3 


1.0 


MS 




Overshoot 




10 


30 


% 



The following specifications apply for -55°C < T/^ < +125°C: 



Input Offset Voltage 


Rsi^lO kn 






6.0 


mV 


Average Temperature Coefficient 


RS = 50S2 




3.0 




mV/°C 


of Input Offset Voltage 


Rs< lOkn 




6.0 




mV/°c 


Large Signal Voltage Gain, 


Vs = ±15V,RL>2kn, 
VoUT = ±10V 


25,000 


45,000 


70,000 


V/V 


Output Voltage Swing 


Vs = ±15V, RL>10kn 


±12 


±14 




V 


Vs = ±15V, RL>2kr2 


±10 


±13 




V 


Input Voltage Range 


Vs = ±15V 


±8.0 


±10 




V 


Common Mode Rejection Ratio 


Rs< lOkn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs< lOkn 




25 


150 


mV/V 


Input Offset Current 


Ta = +125°C 




20 


200 


nA 


Ta = -55"C 




100 


500 


nA 


Input Bias Current 


Ta = -55° C 




0.5 


1.5 


mA 


Input Resistance 




40 


100 




kn 



PERFORMANCE CURVES FOR 709 









VOLTAGE GAIN 








RL>2kn ' 
-65°CSTa<+125°C 
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OUTPUT VOLTAGE SWING 



-55°C^Ta<+126°C 
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10 11 12 13 14 

SUPPLY VOLTAGE - +V 



9 10 11 12 13 14 16 

SUPPLY VOLTAGE - ±V 



INPUT COMMON MODE 
VOLTAGE RANGE 





-55°C<Ta^+125°C 
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POWER CONSUMPTION 
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10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 



10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 



3-18 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLiA709 



709C 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C unless otherwise specified) 



PARAMETER (see definitions) 


CONDITIONS 


MIN, 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS< 10kn,±9 V< Vs<±15V 




2:0 


7.5 


mV 


Input Offset Current 






100 


500 


nA 


Input Bias Current 






0.3 


1.5 


iuA 


Input Resistance 




50 


250 




kfi 


Output Resistance 






150 




n 


Large Signal Voltage Gain 


R|_>2kJ2, VouT = ±10 V 


15,000 


45,000 




v/v 


Output Voltage Swing 


RL>10kfl 


±12 


±14 




V 


Rl >2 k« 


±10 


±13 




V 


Input Voltage Range 




±8.0 


±10 




V 


Common Mode Rejection Ratio 


Rs< lOkn 


65 


90 




dB 


Supply Voltage Rejection Ratio 


RS< 10kn 




25 


200 


mV/v 


Power Consumption 






80 


200 


mW 


Transient Response 


Risetime 


V|N = 20mV, RL = 2kn, 
Ci =5000pF, Ri =1.5kn, 
C2 = 200 pF, R2 = 50J2 
CL^lOOpF 




0.3 




MS 


Overshoot 




10 




% 



The following specifications apply for 0°C < T^ < +70°C: 










Input Offset Voltage 


RS < 10 kfi, ±9 V < Vs < ± 15 V 






10 


mV 


Input Offset Current 








750 


nA 


Input Bias Current 








2.0 


mA 


Large Signal Voltage Gain 


RL>2kn.VouT = ±10V 


12,000 






V/V 


Input Resistance 




35 






kn 



PERFORMANCE CURVES FOR 709C 



VOLTAGE GAIN 



RL 


^2 


kn 


(f 


c^ 


Ta< 


+70 


°C 
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OUTPUT VOLTAGE SWING 




1 1 1 
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INPUT COMMON MODE 
VOLTAGE RANGE 



9 10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 



10 11 12 13 14 

SUPPLY VOLTAGE - ±V 



0°C<Ta:£+70°C 
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10 11 12 13 14 15 

SUPPLY VOLTAGE - ±V 



FREQUENCY COMPENSATION CURVES FOR ALL TYPES 



OPEN-LOOP FREQUENCY 

RESPONSE FOR VARIOUS 

VALUES OF COMPENSATION 
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FREQUENCY RESPONSE 

FOR VARIOUS 

CLOSED-LOOP GAINS 

























— 1 
V 
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OUTPUT VOLTAGE SWING AS A 
FUNCTION OF FREQUENCY 

FOR VARIOUS 
COMPENSATION NETWORKS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . mA709 



TYPICAL PERFORMANCE CURVES FOR 709A 



VOLTAGE TRANSFER 
CHARACTERISTIC 



























Vs - ±15V 
~ RL-10kn' 
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ta- 
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VOLTAGE GAIN AS A 

FUNCTION OF 

AMBIENT TEMPERATURE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 



Vs = ±15V 














V 




Ta = 26°C 
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-1.0 -0.8 -0.6 -0.4 -0.2 0.2 0.4 0.6 0.8 1.0 
INPUT VOLTAGE - mV 



-20 20 60 100 140 

TEMPERATURE -°C 



LOAD RESISTANCE - kfj 



INPUT BIAS CURRENT AS A 

FUNCTION OF 

AMBIENT TEMPERATURE 




INPUT BIAS CURRENT AS A 

FUNCTION OF 

SUPPLY VOLTAGE 



' 




















1 ' 1 
Ta-25°C 


100 

1 










































J 




1 


■^ 


1 

|95 

i 

190 








_^ 


-^ 


" 


"^ 
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INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 




TEMPERATURE -°C 



SUPPLY VOLTAGE - ±V 



TEMPERATURE -°C 



COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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INPUT RESISTANCE AS A 

FUNCTION OF 
AMBIENT TEMPERATURE 
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POWER CONSUMPTION AS A 

FUNCTION OF 

AMBIENT TEMPERATURE 
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TEMPERATURE -°C 



TEMPERATURE -°C 



TEMPERATURE -°C 



1.4 
1.2 


TRANSIENT RESPONSE 
















OVERSH 


OCT 








2°' 

> 

= 0.4 
0.2 






/ 
















































vs = 


+15V 








iSETIME 




Ta = 


26°C 






















TRANSIENT RESPONSE 
TEST CIRCUIT 




0.5 1.0 1.6 2.0 2.5 

TIME- (IS 



Pin numbers only apply to 
metal can package. 



SLEW RATE AS A FUNCTION 
OF CLOSED-LOOP GAIN 
USING RECOMMENDED 

COMPENSATION NETWORKS 
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1 1 1 

±15V 






















:Ta-25°I 




















































































— 




















f^ 


^ 




















/• 


\ 


\ 






















































/ 




























/ 




























/ 


/ 
























/ 




























y 


























y 



























































































CLOSED-LOOP GAIN 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA709 



TYPICAL PERFORMANCE CURVES FOR 709 AND 709C 



VOLTAGE TRANSFER 
CHARACTERISTIC 





10 

6.0 



-5.0 

-10 














iTi 










Vs = ±15V 
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ta = 
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INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



Vs-±15V 
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INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



Vs-±16V 
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1.0 -0.8 -0.6 -0.4 -0.2 0.2 0.4 0.6 0.8 1.0 
INPUT VOLTAGE - mV 



-20 20 60 100 140 

TEMPERATURE -°C 



TEMPERATURE -°C 



INPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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POWER CONSUMPTION 

AS A FUNCTION OF 

AMBI ENT TEMPERATURE 



Vs=±15V 
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INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



Ta = 25»C 
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TEMPERATURE - 



TEMPERATURE - 



SUPPLY VOLTAGE - 



OUTPUT VOLTAGE 

SWING AS A FUNCTION OF 

LOAD RESISTANCE 
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FREQUENCY COMPENSATION 
CIRCUIT 




■ Use R2 = 50 J2 when the 
amplifier is operated with 
capacitive loading. 



1.4 

1.2 


TRANSIENT RESPONSE 
















OVERSH 


OCT 










1 > 


N , 


H 0.6 
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Vs = 


±15V 
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ISE TIME 




Ta = 


25°C 
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LOAD RESISTANCE - kfl 



0.5 1.0 1.5 2.0 2.5 

TIME -(IS 
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FAIRCHILD LrNEAR INTEGRATED CIRCUITS • mA709 



TYPICAL PERFORMANCE CURVES FOR 709 AND 709C 



FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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FREQUENCY CHARACTERISTICS 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE - ±V 
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TEMPERATURE -°C 



PROTECTION CIRCUITS 



OUTPUT SHORT-CIRCUIT 
PROTECTION 



INPUT BREAKDOWN 
PROTECTION 




mi 




LATCH-UP PROTECTION 



SUPPLY OVERVOLTAGE 
PROTECTION 




-W^ 




Pin numbers only apply to metal can package. 
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MA715 

HIGH SPEED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA715 is a High Speed, High Gain, monolithic Operational 
Amplifier constructed using the Fairchild Planar* epitaxial process. It is intended for use in a wide 
range of applications where fast signal acquisition or wide bandwidth is required. The mA715 features 
fast settling time, high slew rate, low offsets, and high output swing for large signal applications. In 
addition, the device displays excellent temperature stability and will operate over a wide range of 
supply voltages. The mA715 is ideally suited for use in A to D and D to A converters, active filters, 
deflection amplifiers, video amplifiers, phase locked loops, multiplexed analog gates, precision 
comparators, sample and holds, and general feedback applications requiring dc wide bandwidth 
operation. 



• HIGH SLEW RATE 100 V/ms 

• FAST SETTLING TIME 300 ns 

• WIDE BANDWIDTH 65 MHz 

• WIDE OPERATING SUPPLY RANGE 

• WIDE INPUT VOLTAGE RANGES 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1 ) 

Metal Can 

DIP 

Differential Input Voltage 

Input Voltage (Note 2) 

Storage Temperature Range 

Metal Can, DIP 
Operating Temperature Range 

Military (715) 

Commercial (71 5C) 
Lead Temperature (Soldering, 60 Seconds) 

Metal Can, DIP 



±18 V 

500 mW 

670 mW 

±15 V 

±15 V 

-65°Cto+150°C 

-55°Cto+125°C 
0°Cto+70°C 

300° C 



EQUIVALENT CIRCUIT 




All Pin numbers shown refer to 10-lead TO-5 package 



CONNECTION DIAGRAMS 

10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 



COMP 1A 




NON-INVERTING 
INPUT 



ORDER INFORMATION 
TYPE PART NO. 

715 715HM 

715C 715HC 



14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



C0MP2B 
Zlv. 

Zl COMP 2A 
Zl OUTPUT 

Zlv- 
ZInc 

NC 



ORDER INFORMATION 
TYPE PART NO. 

715 715DM 

715C 715DC 



COMP 1A [Z 


1 14 


COMP IB Z 


2 13 


CASCOOE Z 


3 12 


INVERTING |— 

INPUT •— 

NON-INVERTING |— 

INPUT ■— 


4 Jj>-nT 

5 10 


NCZ 


6 9 


NCZ 


7 8 



Notes on following pages. 
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'Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA715 



ELECTRICAL CHARACTERISTICS FOR 715 (Vs = ±15 V, Ta = 25°C unless otherwise specified) 



PARAIVIETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs<10kn 




2.0 


5.0 


mV 


Input Offset Current 






70 


250 


nA 


Input Bias Current 






400 


750 


nA 


input Resistance 






1.0 




Mn 


Input Voltage Range 




±10 


±12 




V 


Large Signal Voltage Gain 


Rl>2 kn, Vout = *iov 


15,000 


30,000 






Output Resistance 






75 




n 


Supply Current 






5.5 


7.0 


mA 


Power Consumption 






165 


210 


mW 


Acquisition Time (Unity Gain) 


V0UT = +5V 




800 




ns 


Settling Time (Unit Gain) 






300 




ns 


Transient Response 
(Unity Gain) 


Risetime 


V||M =400mV 




30 


60 


ns 




Overshoot 




25 


40 


% 




Av= 100 




70 




V/ms 


Slew Rate 


Av = 10 




38 




V/ms 


Av = 1 (non-inverting) 


15 


18 




V/ms 




Av = 1 (inverting) 




100 




V/ms 


The following apply for -55°C < Ta < +125°C: 










Input Offset Voltage 


Rs<10kn 






7.5 


mV 


Input Offset Current 


Ta = +125°C 






250 


nA 


Ta = -55° C 






800 


nA 


Input Bias Current 


Ta = +125°C 






750 


nA 


Ta = -55° C 






4.0 


HA 


Common Mode Rejection Ratio 


RS<10kn 


74 


92 




dB 


Supply Voltage Rejection Ratio 


RS<10kr2 




45 


300 


mV/v 


Large Signal Voltage Gain 


R\_>2kn,yo^JT=±^o^/ 


10,000 








Output Voltage Swing 


H\_>2 k« 


±10 


±13 







TYPICAL PERFORMANCE CURVES FOR 715 



OPEN LOOP GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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SLEW RATE AS A FUNCTION 
OF TEMPERATURE 
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COMMON MODE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA715 



ELECTRICAL CHARACTERISTICS FOR 715C (Vs = ±15 V, Ta = 25°C unless otherwise specified) 






PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS <10kn 




2.0 


7.5 


mV 


Input Offset Current 






70 


250 


nA 


Input Bias Current 






0.4 


1.5 


HA 


Input Resistance 






1.0 




MU 


Input Voltage Range 




±10 


±12 




V 


Common Mode Rejection Ratio 


Rs <10 kn 


74 


92 




dB 


Supply Voltage Rejection Ratio 


Rs <10kn 




45 


400 


mV/v 


Large Signal Voltage Gain 


RL>2kn,VoUT = *10V 


10,000 


30,000 






Output Resistance 






75 




n 


Supply Current 






5.5 


10 


mA 


Power Consumption 






165 


300 


mW 


Acquisition Time (Unity Gain) 


VOUT = +5 V 




800 




ns 


Settling Time (Unity Gain 






300 




ns 


Transient Response 
(Unity Gain) 


Risetime 


V|N =400mV 




30 


75 


ns 


Overshoot 




25 


50 


% 




Av = 100 




70 




y/^is 


Slew Rate 


Av= 10 




38 




V/ms 


Av = 1 (non-inverting) 


10 


18 




V/ms 




Av = 1 (inverting) 




100 




V/ms 


The following apply for 0°C < T/^ < +70°C: 










Input Offset Voltage 


Rs <10 kSl 






10 


mV 


Input Offset Current 


Ta = +70°C 






250 


nA 


Ta = o°c 






750 


nA 


Input Bias Current 


Ta = +70°C 






1.5 


mA 


Ta = o°c 






7.5 


jLtA 


Large Signal Voltage Gain 


Rl>2 kn, VouT = ±10V 


8,000 








Output Voltage Swing 


Rl >2 kn 


±10 


±13 




V 



TYPICAL PERFORMANCE CURVES FOR 715C 



OPEN LOOP GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE REJECTION RATIO 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 715 AND 715C 



NON-INVERTING 
COMPENSATION COMPONENTS VALUES 



FREQUENCY COMPENSATION 
CIRCUIT 



CLOSED 
LOOP 
GAIN 


c, 


C2 


C3 


1000 


10 pF 


— 


— 


100 


50 pF 


— 


250 pF 


10* 


100 pF 


500 pF 


1000 pF 


1 


500 pF 


2000 pF 


1000 pF 




*For Gain 10, compensation may be simplified by removing C2, C3 and 
adding a 200 pF capacitor (C4) between Pin 7 and 10. 



INVERTING UNITY GAIN 



LARGE SIGNAL PULSE 
RESPONSE 





\ 


'<;-i 


15V 
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HIGH SLEW RATE CIRCUIT 




SUGGESTED VALUES OF 

COMPENSATION CAPACITORS 

AS A FUNCTION OF 

THE CLOSED LOOP GAIN 
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CLOSED LOOP GAIN 

SMALL SIGNAL PULSE RESPONSE 
INVERTING UNITY GAIN 
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SLEW RATE AS A FUNCTION 
OF SUPPLY VOLTAGE 
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NULL CIRCUIT 




CLOSED LOOP GAIN 



SUPPLY VOLTAGE - V 
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TYPICAL PERFORMANCE CURVES FOR 715 AND 715C 



OPEN LOOP RESPONSE WITH 

COMPENSATION NECESSARY FOR 

VARIOUS CLOSED LOOP 

GAIN CONFIGURATIONS 
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CLOSED LOOP FREQUENCY 
RESPONSE FOR VARIOUS 
GAIN CONFIGURATIONS 
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FREQUENCY - Hz 

OUTPUT SWING AS A FUNCTION 

OF FREQUENCY FOR VARIOUS 

CLOSED LOOP GAIN CONFIGURATIONS 
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OPEN LOOP GAIN ASA 
FUNCTION OF FREQUENCY 
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FUNCTION OF FREQUENCY 













"■■ 


■~ 




^, 








n — 1 
V5" 


1 1 1 

+ 15V 


-80 


















\ 






Ta-25°C 
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VOLTAGE FOLLOWER 
TRANSIENT RESPONSE 
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NOTES 

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for the 
DIP. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 
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TYPICAL APPLICATIONS 

WIDE BAND VIDEO AMPLIFIER WITH 75 n COAX CABLE 
DRIVE CAPABILITY 
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EQUIVALENT CIRCUIT FOR IMAGE ORTHICON >S1kQ 



:.1MF 



2nFjlnF ^FDIOO 

II ~< 

2N3638 ^ 



■ir <«0Q lOkQ^ 500Q> 4r 



:.l|iF 



-20V 



HIGH SPEED 10-BIT DIGITAL TO ANALOG CONVERTER 
ANALOG OUTPUT TO +5.0 V 




MA722/MA715 op amp switching ON, as it should 
with typical logic voltage on least significant bits. 
Note complete absence of ringing. 



D T|lLORTT|lL 
DIGITAL INPUT 



Vv\ 

FULL SCALE ADJUST 
+8.0V TO +18V 

hsOOpF 




8.0V TO- 18V 



Conversion Rate 
6 bits - 300 ns 
8 bits - 600 ns 
10 bits- 1000 ns 



NOTE: 

Contact Fairchild for additional information including how to increase conversion speed by clamping LSB's and how to obtain bipolar outputs. 



HIGH SPEED SAMPLE AND HOLD 



HIGH SPEED INTEGRATOR 




ANALOG "l l"*" 

INPUT O VW-^ 



250kn 



SAMPLING 
:^ OFFSET ,^n 
ADJUST "" 
15-60pF 
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PULSE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA715 



FINAL 
VALUE 



y*;^^;-.? f-> fj-^-**. 




ERROR 
BAND 



HELPFUL HINTS 

LAYOUT — The layout should be such that stray capacitance is minimal. 

SUPPLIES — The supplies should be adequately bypassed. Use of 0.1 juF high quality ceramic capacitors is recommended. 

RINGING — Excessive ringing (long acquisition time) may occur with large capacitive loads. This may be reduced by isolating the capacitive 

load with a resistance of 100 SI. Large source resistances may also give rise to the same problem and this may be decreased by the addition of a 

capacitance across the feedback resistance. A value of around 50 pF for unity gain configuration and around 3.0 pF for gain 10 should be 

adequate. 

LATCH UP — This may occur when the amplifier is used as a voltage follower. The inclusion of a diode between pins 6 and 2 with the cathode 

towards pin 2 is the recommended preventive. 
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MA725 



INSTRUMENTATION OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA715 is a monolithic Instrumentation Operational Amplifier 
constructed using the Fairchild Planar* epitaxial process. It is intended for precise, low level signal 
amplification applications where low noise, low drift and accurate closed loop gain are required. The 
offset null capability, low power consumption, very high voltage gain as well as wide power supply 
voltage range provide superior performance for a wide range of instrumentation applications. The 
mA715 is pin compatible with the popular mA741 operational amplifier. 



LOW INPUT NOISE CURRENT 0.15 pA>/Hz~ 

HIGH OPEN LOOP GAIN 3,000,000 

LOW INPUT OFFSET CURRENT. 2 nA 

LOW INPUT VOLTAGE DRIFT 0.6 juV/^C 

HIGH COMMON MODE REJECTION 120 dB 

HIGH INPUT VOLTAGE RANGE ±14 V 

WIDE POWER SUPPLY RANGE ±3 V TO ±22 V 

OFFSET NULL CAPABILITY 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltage Between Offset Null and V+ 
Storage Temperature Range 

Metal Can 
Operating Temperature Range 

Military (725A, 725) 

Commercial (725E, 725C) 
Lead Temperature 

Metal Can (Soldering, 60 Seconds) 



±22 

500 mW 

±5 V 

±22 V 

±0.5 V 

-65°Cto+150°C 

-55°Cto+125°C 
0°Cto+7(^C 

300° C 



CONNECTION DIAGRAM 

8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 




OUTPUT 

FREQUENCY 

COMPENSATION 



ORDER INFORMATION 

TYPE PART NO. 

725A 725AHM 

725 725HM 

725C 725HC 

725E 725EHC 



EQUIVALENT CIRCUIT 



RiA' 
42kn' 



I 

:r2a I 

. lOkn 1 

-WV-- 

100 kn 

EXTERNAL 



30- 



<»' 



NON- 
INVERTING 
INPUT 




. R2B 
•lOkn 



Rib 

42 kn 



>^^ 



R3 
29 kn 



"K°« 



>-HC 



► R5 >R6 SR8 

••22on >5.ikn^2.4kn 




-07 



OUT 
-08 



-04 



Notes on following pages 



*Planar is a patented Fairchild process. 
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725A 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C unless otherwise specified) 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage (Without external trim) 


RS< 10 kn 






0.5 


mV 


Input Offset Current 








5.0 


nA 


Input Bias Current 








75 


nA 




fo = 10Hz 






15 


nV/s/Hz 


Input Noise Voltage 


fo = 100 Hz 






9.0 


nV/VHz 




fo = 1 kHz 






7.5 


nV/VHz 




fo = 10Hz 






1.2 


pA/ V Hz 


Input Noise Current 


fo = 100Hz 






0.6 


pA/VHz 




fo = 1 kHz 






0.25 


pA/VHz 


Input Resistance 






1.5 




Mn 


Input Voltage Range 




±13.5 


±14 




V 




Rl_>2kn, VouT = ±''OV 


1,000,000 


3,000,000 




V/V 


Large Signal Voltage Gain 


Rl > 500 D,, VoUT = ±0-5 V, 
Vs = ±3V 


100,000 






V/V 


Common Mode Rejection Ratio 


RS < 10 kn 


120 


130 




dB 


Power.Supply Rejection Ratio 


Rs < 10 kn 




2.0 


5.0 


mV/v 


Output Voltage Swing 


R|_ > 10 kn 


±12.5 






V 


R|_>2kn 


±10 






V 


Output Resistance 






150 




n 


Power Consumption 






80 


120 


mW 


Vs = ±3 V 






6.0 


mW 



The following specifications apply for — 55°C < Ta < +125°C unless otherwise specified: 



Input Offset Voltage (Without External trim) 


Rs < 10 kn 






0.75 


mV 


Average Input Offset Voltage Drift 
(Without external trim) 


Rs = 50 n 






2.0 


mV/°C 


Average Input Offset Voltage Drift 
(With external trim) 


Rs = 50 n 




0.6 


1.0 


mV/°c 


Input Offset Current 


Ta = +125°C 






4.0 


nA 


Ta = -55°C 




5.0 


18 


nA 


Average Input Offset Current Drift 








90 


pA/°C 


Input Bias Current 


Ta = +125°C 






70 


nA 


Ta = -55°C 






180 


nA 


Large Signal Voltage Gain 


RL>2kn,TA = +125°C 


1.000,000 






V/V 


R|_>2kn,TA = ^55°C 


500,000 






V/V 


Common Mode Rejection Ratio 


RS< 10 kn 


110 






dB 


Power Supply Rejection Ratio 


Rs < 10 kn 






8.0 


mV/v 


Output Voltage Swing 


R|_ > 2 kn 


±10 






V 



TYPICAL PERFORMANCE CURVES FOR 725A AND 725 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF TEMPER- 
ATURE FOR VARIOUS 
SUPPLY VOLTAGES 
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NULLED INPUT OFFSET 

VOLTAGE AS A FUNCTION 

OF TEMPERATURE 
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UNNULLED INPUT OFFSET 

VOLTAGE AS A FUNCTION 

OF TEMPERATURE 
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725 
EtEGTR4CAL GHARACTEmSTIGS { Vs = ± IB V, Ta = 25°Gun1ess^therwise specified) 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage (Without external trim) 


Rs^iOkn 




0.5 


1.0 


mV 


Input Offset Current 






2.0 


20 


nA 


Input Bias Current 






42 


100 


nA 


Input Noise Voltage 


fo=10Hz 




15 




nV/N/Hz 


fo = 100 Hz 




9.0 




nV/v/Hz 


fo = 1 kHz 




8.0 




nV/^/Hz 


Input Noise Current 


fo = 10 Hz 




1.0 




pA/n/Hz 


fo = 100 Hz 




0.3 




pA/s/H^ 


fo = 1 kHz 




0.15 




pA/>/Hz 


Input Resistance 






1.5 




MO 


Input Voltage Range 




±13.5 


±14 




V 


Large Signal Voltage Gain 


Rl> 2kn, Vout = ±10V 


1,000,000 


3,000,000 




V/V 


Common Mode Rejection Ratio 


RS < lOkfi 


110 


120 




dB 


Power Supply Rejection Ratio 


RS < 10 kJ2 




2.0 


10 


mV/v 


Output Voltage Swing 


RL>10kn 


±12 


±13.5 




V 


Rl> 2kn 


±10 


±13.5 




V 


Output Resistance 






150 




n 


Power Consumption 






80 


105 


mW 


The following specifications apply for -55°C < T/^ < +125°C unless otherwise specified: 


Input Offset Voltage (Without external trim) 


Rs< lOkn 






1.5 


mV 


Average Input Offset Voltage Drift 
(Without external trim) 


Rs = 50« 




2.0 


5.0 


mV/°c 


Average Input Offset Voltage Drift 
(With external trim) 


Rs = 50« 




0.6 




mV/°c 


Input Offset Current 


Ta = +125°C 




1.2 


20 


nA 


Ta = -55°C 




7.5 


40 


nA 


Average Input Offset Current Drift 






35 


150 


pA/°C 


Input Bias Current 


Ta = +125°C 




20 


100 


nA 


Ta = -55°C 




80 


200 


nA 


Large Signal Voltage Gain 


RL>2kn,TA = +125°C 


1,000,000 






V/V 


RLk2kn,TA = -55"C 


250,000 






V/V 


Common Mode Rejection Ratio 


Rs<iokn 


100 






dB 


Power Supply Rejection Ratio 


Rs<iOkn 






20 


juV/V 


Output Voltage Swing 


RL> 2k« 


±10 






V 


NOTES: 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C. 

2. For supply voltages less than ±22 V, the absolute maximum Input voltage Is equal to the supply voltage. 
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725E 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C unless otherwise specified) 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage (Without external trim) 


RS < 10 kJ2 






0.5 


mV 


Input Offset Current 








5.0 


nA 


Input Bias Current 








75 


nA 




fo = 10Hz 






15 


nV/VHz 


Input Noise Voltage 


fo = 100Hz 






9.0 


nV/VHz 




fo = 1 kHz 






7.5 


nV/s/Hz 




fo = 10Hz 






1.2 


pA/ V Hz 


Input Noise Current 


fo = 100Hz 






0.6 


pA/ V Hz 




fo = 1 kHz 






0.25 


PA/n/Hz 


Input Resistance 






1.5 




Mn 


Input Voltage Range 




±13.5 


±14 




V 




RL>2kn,VoUT = ±''0 V 


1,000,000 


3,000,000 




v/v 


Large Signal Voltage Gain 


Rl > 500 SI, VoUT = ±0-5 V 
Vs = ±3V 


100,000 






v/v 


Common Mode Rejection Ratio 


RS < 10 kn 


120 






dB 


Power Supply Rejection Ratio 


Rs < 10 kn 




2.0 


5.0 


mV/v 


Output Voltage Swing 


RL>10kn 


±12.5 






V 


Rl > 2 kJTi 


±10 






V 


Output Resistance 






150 




n 


Power Consumption 






80 


150 


mW 


Vs = ±3 V 






6.0 


mW 



The following specifications apply for 0°C < T/\ < +70°C unless otherwise specified: 



Input Offset Voltage (Without external trim) 


Rs < 10 kn 






0.75 


mV 


Average Input Offset Voltage Drift 
(Without external trim) 


Rs = 50 n 






2.0 


mV/°C 


Average Input Offset Voltage Drift 
(With external trim) 


Rs = 50 n 






1.0 


mV/°c 


Input Offset Current 


Ta = +70°C 




1.2 


4.0 


nA 


Ta = o°c 




4.0 


18 


nA 


Average Input Offset Current Drift 






10 


90 


pA/°C 


Input Bias Current 


Ta = +70°C 






70 


nA 


Ta = 0°C 






180 


nA 


Large Signal Voltage 


R|_ > 2 kO,TA = +70°C 


1 ,000,000 






V/V 


.RL>2kn,TA = 0"C 


500,000 






V/V 


Common Mode Rejection Ratio 


Rs < 10 kJ2 


110 






dB 


Power Supply Rejection Ratio 


Rs< 10 kn 






8.0 


mV/v 


Output Voltage Swing 


Rl > 2 kn 


±10 






V 



TYPICAL PERFORMANCE CURVES FOR 725E AND 725C 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF TEMPER- 
ATURE FOR VARIOUS 
SUPPLY VOLTAGES 



14U 








1 




— ■ 






Vj'+MV 












Vj'+lSV 






" 120 


























■z. 








Vj-iSV 






O 






























3 
1 80 
























R 


iZkn 




<in 

















NULLED INPUT OFFSET 

VOLTAGE AS A FUNCTION 

OF TEMPERATURE 



100 


Vj'tlSV 












Vos^SiiVat? 


°c 










s 




























. 


S 










— 








"^ 












Z, "5° 






























o 
-100 































UNNULLED INPUT OFFSET 

VOLTAGE AS A FUNCTION 

OF TEMPERATURE 



■ 












V5 = '+15V 


0.8 






























0.6 
























. 




— "^ 


0.4 






























0.2 















































TEMPERATURE - °C 



TEMPERATURE - °C 



TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA725 



725C 



ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C unless otherwise specified) 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage (Without external trim) 


RS< lOkn 




0.5 


2.5 


mV 


Input Offset Current 






2.0 


35 


nA 


Input Bias Current 






42 


125 


nA 




fo = 10 Hz 




15 




nV/VRi" 


Input Noise Voltage 


fo = 100 Hz 




9.0 




nV/^/Hz" 




fo = 1 kHz 




8.0 




nV/>/H? 




fo = 10 Hz 




1.0 




pA/VRI 


Input Noise Current 


fo = 100Hz 




0.3 




pA/VHi" 




fo = 1 kHz 




0.15 




pA/s/RI 


Input Resistance 






1.5 




Mn 


Input Voltage Range 




±13.5 


±14 




V 


Large Signal Voltage Gain 


RL>2kn, VoUT = ±10V 


250,000 


3,000,000 




v/v 


Common Mode Rejection Ratio 


RS<10kn 


94 


120 




dB 


Power Supply Rejection Ratio 


Rs<10kn 




2.0 


35 


juV/V 


Output Voltage Swing 


RL^10kf2 


±12 


±13.5 




V 


RL^2kn 


±10 


±13.5 




V 


Output Resistance 






150 




n 


Power Consumption 






80 


150 


mW 



The following specifications apply for 0°C < T/y <. +70°C unless otherwise specified: 








Input Offset Voltage (Without external trim) 


RS< lOkn 






3.5 


mV 


Average Input Offset Voltage Drift 
(Without external trim) 


Rs = 50n 




2.0 




iuV/°C 


Average Input Offset Voltage Drift 
(With external trim) 


RS = 50« 




0.6 




mV/°c 


Input Offset Current 


Ta = +70° C 




1.2 


35 


nA 


Ta = 0°C 




4.0 


50 


nA 


Average Input Offset Current Drift 






10 




pA/°C 


Input Bias Current 


Ta = +70° c 






125 


nA 


Ta = 0°C 






250 


nA 




RL^2kn,TA = +70° 


125,000 






V/V 


Large Signal Voltage 


RL^2kn,TA = 0°C 


125,000 






V/V 


Common Mode Rejection Ratio 


Rs:^10k« 




115 




dB 


Power Supply Rejection Ratio 


Rs:^10kn 




20 




mV/v 


Output Voltage Swing 


RL^2kn 


±10 






V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA725 



TYPICAL PERFORMANCE CURVES FOR ALL TYPES (Unless Otherwise Specified) 



INPUT OFFSET CURRENT 

AS A FUNCTION 

OF TEMPERATURE 

725A AND 725 



" 4 



\ 














Vs 


1 

= ±15V 


\ 






















\ 




















\ 






















\ 






















\ 






















V 


-- 







































TEMPERATURE - °C 

INPUT BIAS CURRENT 

ASA FUNCTION 

OF TEMPERATURE 

725A AND 725 





















































































\^ 


^ 






,vs 


■±2 

■±1 


ov 










<? 


^ 


< 


U^s 


)V 












<J 


^ 


^ 


^ 














h'- 


lOV 


s 


^ 


^ 


5*>1 










1 


v^ 








: 























-20 20 60 100 

TEMPERATURE - °C 



COMMON MODE REJECTION 

RATIO AS A FUNCTION OF 

TEMPERATURE 





































V 


5-i 


5V 



































































































































































INPUT OFFSET CURRENT 

AS A FUNCTION 

OF TEMPERATURE 

725C AND 725E 













vs = 


il5V 




























































■-^ 


















^- 


— 























10 20 30 40 50 60 

TEMPERATURE - °C 

INPUT BIAS CURRENT 

AS A FUNCTION 

OF TEMPERATURE 

725C AND 725E 



























































.^ 






ys=* 


20V 








^: 




• — — 


Vs-± 


15V 

















=:::-- 






Vs"* 


wv/ 


7 




-^= 








"s- 


5V' 





















10 20 30 40 50 60 70 

TEMPERATURE - °C 



SUPPLY VOLTAGE 
REJECTION RATIO 

AS A FUNCTION 
OF TEMPERATURE 



OUTPUT VOLTAGE SWING 

AS A FUNCTION OF 

TEMPERATURE 



10 






















5 
















V 


S-i 


5V 
























< 






















a 






















a. 










































a. 




















- 




































. 









40 










V;.- 


+ 20V 










i 32 
^ 28 






























Vs- 


tl5V_ 


























i '' 

^ 20 

a. 




























































o 16 

§ 12 

P 

°" 4 


















































vs- 


+ 5V 






























RL>2kfi 



















-60-20 20 60 IW 140 

TEMPERATURE - 'C 

COMMON MODE REJECTION 

RATIO AS A FUNCTION 

OF SUPPLY VOLTAGE 



-60-20 20 60 IM 140 

TEMPERATURE - °C 

D.C. CLOSED LOOP 

VOLTAGE GAIN ERROR 

AS A FUNCTION OF 

SOURCE RESISTANCE 



-60 -20 20 60 100 140 

TEMPERATURE - °C 

COMMON MODE INPUT 

VOLTAGE RANGE AS A 

FUNCTION OF 

SUPPLY VOLTAGE 



T^ = 25°C 
























































































































Ta = 25°C 


1 
Awp, =10000.. 
















_.^*^ 






















































:\cL-"*~i_ 




^ 










































,. 










\CL°"~ 


--, 


-■^'^ 








1 



















< 12 



Ta-: 


5°C 








y 








/ 


^ 
















^ 

























SUPPLY VOLTAGE -±V 



1 10 100 Ik 10k 100k IM 

SOURCE RESISTAMCE- £5 



SUPPLY VOLTAGE -+V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA725 



TYPICAL PERFORMANCE CURVES FOR ALL TYPES (Unless Otherwise Specified) 

CHANGE JJSIJNPUT OFFSET 

VOLTAGE DUE TO 

THERMAL SHOCK AS A 

FUNCTION OF TIME 



INPUT OFFSET VOLTAGE 

DRIFT AS A 

FUNCTION OF TIME 



50 


Vs 


+ 15V 


















Ja-40°C^ 




































^ 20 


















































































i ,n 






RENI 


LINE 


































^ 





















STABILIZATION TIME OF 
INPUT OFFSET VOLTAGE 
FROM POWER TURN-ON 



200 400 600 800 

TIME-HRS 



40 












Ta- 


25°C 


1 


30 












Vs'iov 1 ■ 1 1 
PREVIOUS Vn,;<lMV | 






















20 




I 




































10 




^0 




















V 


k 























^ 














'on 











































20 
10 



























> 


25°C 


60°C 


<-1 


























' 
















5 








/ 


















1 






/ 
























/ 








1 1 1 

Vj-ilSV 


— 








; 










Vos^lMV 

1 




1 








■'apply 











































TIME FROM POWER APPLICATION - MIN 



TIME FROM HEAT APPLICATION - SECONDS 



INPUT NOISE VOLTAGE 
AS A FUNCTION 
OF FREQUENCY 



io-» 


















■ 




III 
■±15V- 




































































1 


-25°C- 


1 10-1" 
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1 10-15 
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S 10 '° 








































































Sf 


















































i 10-" 
































































































































,„-18 



























INPUT NOISE CURRENT 
AS A FUNCTION 
OF FREQUENCY 



10-^'' 






















m 


1 1 




































































"Ty, 


•25"Cn 


S 10-23 
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^ 10 " 
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/ 
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Sio-» 
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s? 












■ -^ 


■^ 


_ _ 










|io-^ 
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BROADBAND NOISE FOR 
VARIOUS BANDWIDTHS 



^ 10 



I 1.0 

S 

e 



V 




II 
+ 15V 
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,'' 
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— 


-lOHz 


-JOkHZs; 
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— 






^— 








- 


~ 


~ 







^ 


? 








H 


- lOkHz 
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FREQUENCY - Hz 



NARROW BAND SPOT 
NOISE FIGURE CONTOURS 



lUUk 


/ 




^ 








V5- + I5V 




'\ 
























\ 






s 






1 1 1 1 


J 


\ 






s. 






■^> 




l.OdB . 


y 


I 


10k 






V 










TT 




/ 


\ 








"- 




. 2.5 


dB 


y 


/ 






























\ 














/ 






















. 


Ik 


V 


•>J 






"■- 




5^ 


dB 


^'' 








N 


V, 
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— - "^ 










"-^ 


1 


xlB 














^ 




r-.. 


^ 


^ 


- 











102 103 10* 

FREQUENCY - Hz 



105 



NOISE FIGURE AS A 

FUNCTION OF SOURCE 

RESISTANCE 



14 

12 

10 

k 8 

i 

4 

2 


\ 


L 


















r r-T 

Vs-±15 
T» • 25°C 




\ 
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■m 
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Ik 10k 

SOURCE RESISTANCE - Q 



SOURCE RESISTANCE - Q 

EQUIVALENT INPUT NOISE 

VOLTAGE DUE TO 

EXTERNAL COMMON MODE 

NOISE AS A FUNCTION 

OF FREQUENCY 



10" 




III 


1 




W 


II 
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- T» ■ 25''C E 


:::freqcompensatio 
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EQUIVALENT INPUT RIPPLE 
VOLTAGE DUE TO POWER 

SUPPLY RIPPLE AS A 
FUNCTION OF FREQUENCY 



103 


Vs 


1 

- H 


1 

15V 










FRE( 


1 II 1 

COMPENSATION 




-Ta-25-C 












*VCI 1 
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1- 
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SUPPLY 
























y 








/ 


cc 










1 1 1 
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f\ 



ABSOLUTE MAXIMUM 

POWER DISSIPATION AS 

A FUNCTION OF 

AMBIENT TEMPERATURE 



600 






















500 


































\, 










f 400 
















s. 






















s 


,725 


A and 


725 


i 300 
■0. 
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7 


"SEan 
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i ™ 






















\ 






















V 
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POWER CONSUMPTION 

AS A FUNCTION OF 

TEMPERATURE 
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frequency - Hz 



TEMPERATURE - °C 



TEMPERATURE -°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA725 



TYPICAL PERFORMANCE CURVES FOR ALL TYPES 



OPEN LOOP VOLTAGE 

GAIN AS A FUNCTION OF 

FREQUENCY USING 

RECOMMENDED 

COMPENSATION 

NETWORKS 



VALUES FOR SUGGESTED 
COMPENSATION 

NETWORKS FOR VARIOUS 

CLOSED LOOP 

VOLTAGE GAINS 




10 lO' 10' lo' 
FREQUENCY - Hi 



10^ 10* 



OUTPUT VOLTAGE SWING 

AS A FUNCTION OF 

FREQUENCY FOR 

RECOMMENDED 

COMPENSATION 

NETWORKS 




10^ 10^ 10* 10^ 

FREQUENCY - Hz 



FREQUENCY RESPONSE 
FOR VARIOUS CLOSED- 
LOOP GAINS USING 
RECOMMENDED 
COMPENSATION 
NETWORKS 




10 10^ lo' 

CLOSED LOOP GAIN-VW 



» 


Rj-lOkSJCj-SOpF 








Ta- 


±15V- 


1 II 1 




». 


> 


^'s 


w 

CO 


Rj • 470n Cj ■ .OOlMF 








N 




1 1 1 1 1 




" 


■> 


N, 


\ 


1 « 


Rj - 470 Cj - .01|jF 








N 


V 


Mill 




■^ 


H 


•N 


\ 




Rj ■ wn Cj - .05MF Rj " ma c^ - .ooismfN 


s^ 




III 1 ^Hv 


\ 





Rl ■ ion Cj ■ .05mF R; 


■39nC2-.d2MF ^ 


s^ 


















^ 


^ 


\ 


-20 






















X 
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10< 2 
FREQUENCY - Hz 



10* 2 



SLEW RATE AS A FUNCTION 
OF CLOSED-LOOP GAIN 
USING RECOMMENDED 

COMPENSATION NETWORKS 



5 1.0 

4 





^1 














r 


























































T;i-25-i; 
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y 






















































































































J 













100 lOOO 10000 

CLOSED LOOP GAIN -VW 



VOLTAGE OFFSET 
NULL CIRCUIT 




COMPENSATION 
COMPONENT VALUES 



Av 


Rl 


Cl 

(/uF) 


R2 

(a) 


C2 

(mF) 


10,000 


10k 


50 pF 


- 


- 


1,000 


470 


,001 


- 


- 


100 


47 


.01 


- 


- 


10 


27 


.05 


270 


.0015 


1 


10 


.05 


39 


.02 



FREQUENCY 

COMPENSATION 

CIRCUIT 




' "Use R3 = 51S2 when the amplifier 
is operated with capacitive load. 



TRANSIENT RESPONSE 
TEST CIRCUIT 




TRANSIENT RESPONSE 



^ «o 
§ 















































90»- 


7\ 


/ 


'' 
















/ 




















/ 


f 












vs'+isv 

Ta-25°C_ 
Rl ■ 2Kl 
C, ■ 150pF 


10* 


/ 


































*VC 


L=l« 


) 























Pin numbers are shown for Metal Can only. 
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PRECISION AMPLIFIER - AyCL = 1000 



TYPICAL APPLICATIONS 

ACTIVE FILTER - BANDPASS WITH 60 dB GAIN 



-^/A -1 




CHARACTERISTICS: 
Ay = 1000= 60 dB 
DC Gain Error = 0.05% 
Bandwidth = 1 kHz for —0.05% error 
Diff. Input Res. = 1 M12 
Typical amplifying capability 

e|N = lOjuV on VcmI = 1-0 V 
Caution: Minimize Stray Capacitance 




VS/V » O 



ACTIVE FILTER 
FREQUENCY RESPONSE 



^ ^ 5 j2nfOC3' 




NORMALIZED FREQUENCY 



OPEN LOOP VOLTAGE GAIN TEST CIRCUIT 




eo /R2Ri + Rl Ri + Rl R2^ ^o 



101 



PIN PHOTODIODE AMPLIFIER 



THERMOCOUPLE AMPLIFIER 







@ 




NOTE: * Indicates ±1% Metal film resistors recommended 
for temperature stability. 



NOTE: * Indicates ±1% metal film resistors recommended 
for temperature stability. 



Ri 



±100 V COMMON MODE RANGE 
INSTRUMENTATION AMPLIFIER 



R3 



R? R4 
R3 = R4 

Rl = R6=10R3 
R? 



for best CM RR 



Gain = 



Re 




INSTRUMENTATION AMPLIFIER WITH 
HIGH COMMON MODE REJECTION 



R2 Re 

-^ = TT^ for best CMR 
R5 R7 

Rl = R4 

R2 = R5 

Re 2Ri 
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PA727 

TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER 



FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The juA727 is a monolithic, fixed gain, Differential-Input Differential- 
Output Amplifier, constructed with the Fairchild Planar* epitaxial process, mounted in a high 
thermal-resistance package, and held at constant temperature by active regulator circuitry. The high 
gain and low standby dissipation of the regulator circuit give tight temperature control over a wide 
ambient temperature range. The device is intended for use as a self-contained input stage in very 
low-drift dc amplifiers, replacing complex chopper-stabilized amplifiers in such applications as 
thermo-couple bridges, strain gauge transducers, and A to D conververs. 



VERY LOW OFFSET DRIFTS 

HIGH INPUT IMPEDANCE . . . 300 Mn 

WIDE COMMON MODE RANGE . . . C|virr = 100 dB 



ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 

Military (727) 

Commercial (727C) 
Storage Temperature Range 

Lead Temperature (Soldering, 60 second time limit) 
Internal Power Dissipation 
Supply Voltage (Amplifier and Heater) 
Differential Input Voltage 
Common Mode Input Voltage 



-55°Cto+125°C 

-20°Cto+85°C 

-65°Cto+150°C 

300° C 

500 mW 

±18V 

±10V 

+15 V 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5U 



FREQ.C0MP.#1 



INPUT #2 



INPUT #1 



FREQ.C0MP.#2 



OUTPUT #1 
OUTPUT #2 




ORDER INFORMATION 
TYPE PART NO. 

727 727HM 

727C 727HC 



EQUIVALENT CIRCUIT 



60— t ^ 

ObN . V^ » 

^ 21 kO 




1 — R 



4.8M} ^02 



^D, 



b- 



<•♦ 



; :2.4kO 



* Planar is a patented Fairchild process. 
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727 
ELECTRICAL CHARACTERISTICS (-55°C < Ta < +125° C, Vh+ = V^h- = +15 V, V_ = -15 V, RadJ = 330 kS2, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 50n 




2.0 


10 


mV 


Input Offset Current 






2.5 


15 


nA 


Input Bias Current 






12 


40 


nA 


Input Offset Voltage Drift 


RS < 50n, +25° C < Ta < +125°C 




0.6 


1.5 


juV/°C 


Rs < SOSl, -55° C < Ta < +25° C 




0.6 


1.5 


mV/°c • 


Input Offset Current Drift 


+25°C<Ta<+125°C 




2.0 




pA/°C 


-55°C<Ta<+25°C 




2.0 




pA/°C 


Input Bias Current Drift 


-55°C<Ta<+125°C 




15 




pA/°C 


Differential Input Resistance 






300 




MJ2 


Common Mode Input Resistance 






1000 




Mn 


Input Voltage Range 




±12 


±13 




V 


Supply Voltage Rejection Ratio 


RS< 100 kn 




80 




mV/v 


Common Mode Rejection Ratio 


RS< 100 kfi 


80 


100 




dB 


Output Resistance 






1.0 


4.0 


kf2 


Output Common Mode Voltage 




-6.0 


-5.0 


-4.0 


V 


Differential Output Voltage Swing 




±5.0 


±7.0 


±10 


V 


Output Sink Current 




10 


30 


80 


MA 


Differential Load Rejection 






5.0 


10 


mV/mA 


Differential Voltage Gain 




60 


100 


250 




Low Frequency Noise 


BW = 10 Hz to 500 Hz, Rs < 50n 




3.0 




MVrms 


Long Term Drift 


Rs < 50« 




5.0 




juV/week 


Amplifier Supply Current 


Ta = +25°C 




1.0 


2.0 


mA 


Heater Supply Current 


Ta = +25°C 




10 


15 


mA 


727C 
ELECTRICAL CHARACTERISTICS (-20°C<Ta < +85°C,Vh+ = Va+ = +15 V, V_ =-15 V,RadJ= l^n, unless otherwise specified) 


PARAMETER 


CONDITONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 5on 




2.0 


10 


mV 


Input Offset Current 






2.5 


25 


nA 


Input Bias Current 






12 


75 


nA 


Input Offset Voltage Drift 


Rs < son 




0.6 


3.0 


mV/°c 


Input Offset Current Drift 






2.0 




pA/°C 


Input Bias Current Drift 






15 




pA/°C 


Differential Input Resistance 






300 




Mn 


Common Mode Input Resistance 






1000 




Mn 


Input Voltage Range 




±12 


±13 




V 


Suppjy Voltage Rejection Ratio 


RS< 100 kn 




80 




mV/v 


Common Mode Rejection Ratio 


Rs < 100 kn 


70 


100 




dB 


Output Resistance 






1.0 


4.0 


kn 


Output Common Mode Voltage 




-7.0 


-5,0 


-4.0 


V 


Differential Output Voltage Swing 




±3.0 


±7.0 


±10 


V 


Output Sink Current 




10 


30 


80 


MA 


Differential Load Rejection 






5.0 


15 


mV/mA 


Differential Voltage Gain 




50 


100 


250 




Low Frequency Noise 


BW = 10 Hz to 500 Hz, Rs < 50J2 




3.0 




MVrms 


Long Term Drift 


Rs < 50J2 




5.0 




MV/week 


Amplifier Supply Current 


Ta = +25° C 




1.0 


2.0 


mA 


Heater Supply Current 


Ta = +25° C 




10 


15 


mA 
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TYPICAL PERFORMANCE CURVES FOR 727 AND 727C 



NOISE VOLTAGE 

AS A FUNCTION OF 
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RECOMMENDED RadJ AS A 
FUNCTION OF MAXIMUM 
AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE -+V 



DIFFERENTIAL VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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NOISE CURRENT 

AS A FUNCTION OF 
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FREQUENCY COMPENSATION CIRCUIT 




TYPICAL X1000 CIRCUIT 
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MA730 

DIFFERENTIAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The JUA730 is a Differential Amplifier constructed on a single silicon 
chip using the Fairchild Planar* epitaxial process. This device has a wide range of applications since 
it has both a differential input and output; any combination of single-ended or differential configura- 
tions can be employed at its input and output. The emitter follower output stage gives this device 
a low output impedance making it useful as a preamplifier. 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Differential Input Voltage 
Common Mode input Voltage 
Internal Power Dissipation (Note 1) 
Operating Temperature Range 

Military (730) 

Commercial (730C) 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 



NOTE: 

1. Rating applies for ambient temperature to +70°C; derate linearly at 6.3 mW/ C for ambient 
temperatures above +70 C. 



15V 


±5V 


2.5 to 5.5 V 


500 mW 


■55°Cto+125°C 


0°C to +70° C 


•65°Cto+150°C 


+300° C 



CONNECTION DIAGRAM 
8-Lead Metal Can 

(TOP VIEW) 
PACKAGE OUTLINE 5B 




NOTE: Pin 4 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 

730 730HM 

730C 730HC 



♦Planar is a patented Fairchild process. 



EQUIVALENT CIRCUIT 



■Oi 



INPUT 
— Ol 



2 O- 



INPUT 
2 O— 



<°' 



°'> 



o 

GND 
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730 



ELECTRICAL CHARACTERISTICS (T^ = 25°C, V+ = 1 2.0 V. and V^.,^ = 


3.5 V unless otherwise specified) 






PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50n 




1.0 


2.5 


mV 


Input Offset Current 






0.5 


1.5 


ma 


Input Bias Current 






3.5 


7.5 


mA 


Input Resistance 




5.0 


20 




kn 


Differential Voltage Gain 


Rl > 100 kn 


100 


145 


160 




Differential Distortion 


Rl> 100 kn 




80 


300 


mVp-p 


Bandwidth 




1.0 


1.5 




MHz 


Single-Ended Output Resistance 






70 


500 


n 


Output Voltage Swing 


Rl> 100 kn 


5.0 


8.0 




Vp-p 


Supply Current 


R|_ > 100 kn 




9.5 


13 


mA 


Power Consumption 


Rl> 100 kI2 




114 


156 


mW 


The following specifications apply fc 


r-55°C<T^< 125°C: 








Input Offset Voltage 


Rs < 50n 






3.5 


mV 


Input Offset Current 


Ta = +125"C 




0.2 


1.5 


mA 


Ta = -55«C 




1.0 


3.0 


mA 


Input Bias Current 


Ta = -55" C 




6.5 


15 


ma 


Input Resistance 




0.9 






kJ2 


Input Voltage Range 




3.5 




5.2 


V 


Common Mode Rejection Ratio 


Rs < 50n 
f < 1.0 kHz. 
+3.5V < VcM < +5.2V 


70 


85 




dB 


Differential Voltage Gain 


Rl > 100 kn 


90 




175 




Common Mode Output Voltage 




5.5 


7.0 


7.75 


V 


Output Resistance 








600 


n 


Output Voltage Swing 




4.5 


6.8 




Vp-p 


Supply Current 


Tf^ = -55° C 




10 


15 


mA 


Ta = 125°C 




8.0 


11 


mA 


Power Consumption 


Ta = -55°C 




120 


180 


mW 


Ta = 125°C 




96 


121 


mW 



TYPICAL PERFORMANCE CURVES FOR 730 



INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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730C 



ELECTRICAL CHARACTERISTICS (T 


A = 25° C, V+ = 1 2.0 V, and Vcm 


= 3.5 V unless otherwise specified) 






PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50f2 




2.0 


5.0 


mV 


Input Offset Current 






0.7 


3.0 


mA 


Input Bias Current 






4.5 


16.0 


mA 


Input Resistance 




2.5 


15 




kn 


Differential Voltage Gain 


Rl> 100 kn 


100 


135 


160 




Differential Distortion 


Rl> 100 kn 




85 


300 


mVp-p 


Bandwidth 




1.0 


1.5 




MHz 


Single-Ended Output Resistance 






70 


500 


a 


Output Voltage Swing 


R|_ > 100 kn 


5.0 


8.0 




Vp-p 


Supply Current 


Rl> 100 kn 




9.5 


13 


mA 


Power Consumption 


Rl > 100 kn 




114 


156 


mW 


The following specifications apply for 0°C < T^ < +70°C 


Input Offset Voltage 


Rs < 50« 






7.5 


mV 


Input Offset Current 


T^ = +70°C 




0.5 


3.0 


mA 


Ta = o°c 




0.8 


5.0 


ma 


Input Bias Current 


Ta = 0°C 




5.0 


20 


ma 


Input Resistance 




1.8 






kn 


Input Voltage Range 




+3.5 




+5.2 




Common Mode Rejection Ratio 


Rs < 50J2 
f< 1.0 kHz, 
+3.5V < Vcm < +5.2V 


60 


80 




dB 


Differential Voltage Gain 


Rl> 100 kJ2 


80 




190 




Common Mode Output Voltage 




5.0 


7.0 


8.0 


V 


Output Resistance 








600 


n 


Output Voltage Swing 




4.5 


7.5 




Vp^p 


Supply Current 


Ta = o°c 




10 


15 


mA 


T;^ = +70° C 




8.8 


13 


mA 




Ta = 0°C 




120 


180 


mW 


Power Consumption 


Tf^ = +70°C 




106 


156 


mW 



TYPICAL PERFORMANCE CURVES FOR 730C 



INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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s.o 

<4.0 

a. 
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TYPICAL PERFORMANCE CURVES FOR 730C 



INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA730 



TYPICAL PERFORMANCE CURVES FOR 730 AND 730C 



COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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MA740 



FET INPUT OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The jitA740 is a high performance monolithic FET-lnput Operational 
Amplifier constructed using the Fairchild Planar* epitaxial process. It is intended for a wide range of 
analog applications where very high input impedance is required and features very low input offset 
current and very low input bias current. High slew rate, high common mode voltage range and 
absence of "latch up" make the mA740 ideal for use as a voltage follower. The high gain and wide 
range of operating voltages provide superior performance in active filters, integrators, summing 
amplifiers, sample and holds, transducer amplifiers, and other general feedback applications. The 
mA740 is short circuit protected and has the same pin configuration as the popular /xA741 operational 
amplifier. No external components for frequency compensation are required as the internal 6 dB/ 
octave roll-off insures stability in closed loop appliccitions. 

• HIGH INPUT IMPEDANCE . . . 1,000,000 MH 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT-CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• NO LATCH UP 



ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 

Internal Power Dissipation (Note 1) 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltage between Offset Null and V+ 
Storage Temperature Range 
Operating Temperature Range 

Military (740) 

Commercial (7400) 
Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration (Note 3) 



±22V 
500 mW 
±30V 
±15V 
±0.5V 
-65°Cto+150°C 

-55°Cto+125°C 

0°C to +70°C 

300°C 

Indefinite 



CONNECTION DIAGRAM 

8-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 58 



OFFSET NULL(| 


^. 




1^ 


v+ 


INVERTING /•k2 




^ 


s r 


-S^OUTPUT 


INPUT V* 




V 




./ 




J 


NON-INVERTINGV 
INPUT V 


^ 




i 


^OFFSET NULL 



NOTE: Pin 4 Connected to Case. 



ORDER INFORMATION 
TYPE PART NO. 

740 740 HM 

740C 740 HC 



EQUIVALENT CIRCUIT 



OFFSET 1 o_ 
NULL 




40 V- 



V °3r* |p 

— 1 I , — , >r> 



<° 



<C" 



'29 S R2t ^ _- 

soon > 3on 




Notes on following pages. 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA740 



740 



ELECTRICAL CHARACTERISTICS (Vs = 


±15V, Tc = 250c unless otherwise specified) 










PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs<100k« 




10 


20 


mV 


Input Offset Current [Note 4] 






40 


150 


pA 


Input Current (either input) [Note 4] 






100 


200 


pA 


Input Resistance 






1,000,000 




Mn 


Large Signal Voltage Gain 


RL>2kn, VoUT = ±10V 


50,000 


1,000,000 






Output Resistance 






75 




n 


Output Short-Circuit Current 






20 




mA 


Common IVIode Rejection Ratio 




64 


80 




dB 


Supply Voltage Rejection Ratio 






70 


300 


mV/v 


Supply Current 






4.2 


5.2 


mA 


Power Consumption 






126 


156 


mW 


Slew Rate 






6.0 




V//US 


Unity Gain Bandwidth 






3.0 




MHz 


Transient Response 


Risetime 


Cl <100pF, Rl = 2kn, V|N = lOOmV 




110 




ns 


(Unity Gain) 


Overshoot 




10 


20 


% 


The following specifications apply for 


Tc = -55°Cto+85PC: 










Input Voltage Range 




±10 




±12 


V 


Large Signal Voltage Gain 




25,000 








Output Voltage Swing 


RL>10kn 


±12 


±14 




V 


R]_>2kSl 


±10 


±13 




V 


Input Offset Voltage 


Rs<100kJ2 




15 


30 


mV 


Input Offset Current 


Ta = -55°C 




30 




pA 


Ta = +85°C 




185 




pA 




Ta = - 55°C 






200 


pA 




iiipuii 


Ta = +85°C 




2.5 


4.0 


nA 



VOLTAGE OFFSET 
NULL CIRCUIT 



TRANSIENT RESPONSE 
TEST CIRCUIT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA740 



740C 
ELECTRICAL CHARACTERISTICS (Vs = ±15V,Tc = 250C unless otherwise specified) 


PARAIVIETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs<100kn 




30 


110 


mV 


Input Offset Current (Note 4) 






60 


300 


pA 


Input Current (either input) [Note 4] 






0.1 


2.0 


nA 


Input Resistance 






1,000.000 




Ma 


Large Signal Voltage Gain 


RL>2kn, VouT=-10V 


20,000 


1,000,000 






Output Resistance 






75 




n 


Output Short-Circuit Current 






20 




mA 


Supply Current 






4.2 


8.0 


mA 


Power Consumption 






126 


240 


mW 


Slew Rate 






6.0 




V/ms 


Unity Gain Bandwidth 






1.0 




MHz 


Transient Response 
(Unity Gain) 


Risetime 


Cl <100pF, Rl = 2kn, V|N = lOOmV 




300 




ns 


Overshoot 




10 




% 


The following specifications apply for O^C ^Ta ^+700C: | 


Input Voltage Range 




±10 


±12 




V 


Common Mode Rejection Ratio 




55 


80 




dB 


Supply Voltage Rejection Ratio 






70 


500 


mV/v 


Large Signal Voltage Gain 






500,000 






Output Voltage Swing 


RL>10kn 


±12 


±14 




V 


RL>2kn 


±10 


±13 




V 


Input Offset Voltage 






30 




mV 


Input Offset Current 






60 




pA 


Input Current (either input) 






1.1 


10 


nA 


NOTES: 

1. Rating applies for ambient temperature to +70°C; derate linearly at 6.3mW/OC for ambient temperatures above +70°C. 

2. For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature. 

4. Typically doubles for every 10°C increase in ambient temperature. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . mA740 



TYPICAL PERFORMANCE CURVES FOR 740 AND 740C 



INPUT BIAS CURRENT AS A 

FUNCTION OF AMBIENT 

TEMPERATURE 



1 


15V 












































































j 














J 














/ 


































OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF FREQUENCY 



108 

10= 

I '0" 

(S 

S 103 

h- 

§ 102 
10 



V 










1 

t1: 


±15V 
25"'C 


\ 


s 














\ 


\ 














\ 


s. 














\ 
















\ 
















\ 
















\ 



- AMBIENT TEMPERATURE - 



Ik 10k 100k 
■ FREQUENCY - Hz 



OUTPUT VOLTAGE SWING AS A 
FUNCTION OF FREQUENCY 



















— 1 


■■■ITTT-l 




















Ta =2 


























1 
















■>» 






LU 
















r 
















V 






> 






















3 1-> 


















\ 






















\ 
























-. ^ 






















\ 



INPUT NOISE VOLTAGE AS A 
FUNCTION OF FREQUENCY 
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MA741 

FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The juA741 is a high performance monolithic Operational Amplifier 
constructed using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog 
applications. High common mode voltage range and absence of "latch-up" tendencies make the 
mA741 ideal for use as a voltage follower. The high gain and wide range of operating voltage provides 
superior performance in integrator, summing amplifier, and general feedback applications. 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Military (741) 

Commercial (741 C) 
Internal Power Dissipation (Note 1) 

iVIetal Can 

DIP 

Mini DIP 

Flatpak 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 

Mini DIP 
Operating Temperature Range 

Military (741) 

Commercial (741C) 
Lead Temperature (Soldering) 

Metal Can, DIP, and Flatpak (60 seconds) 

Mini DIP (10 seconds) 
Output Short Circuit Duration (Note 3) 



+22 V 
±18V 

500 mW 
670 mW 
310 mW 
570 mW 
±30 V 
±15 V 

-65°Cto+150°C 
-55°Cto-H25°C 

-55°Cto+125°C 
0°Cto-H70°C 

300° C 

260° C 

Indefinite 



EQUIVALENT CIRCUIT 




CH \^ "^Y^ R° 




^ 



^ 




o,S- 







► 60 kS! > 50 n 



Notes on following pages. 



CONNECTION DIAGRAMS 

8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 




Note: Pin 4 connected to case 

ORDER INFORMATION 
TYPE PART NO. 

741 741 HM 

741C 741HC 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



OFFSET NULlQ^ 3 

invert input [^ 

non invert i — 

input' — 

v-C 

NcC 



Z|NC 

Unc 

^OUTPUT 
—■OFFSET 

Unc 



ORDER INFORMATION 
TYPE PART NO. 

741 741 DM 

741 C 741 DC 

10-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



INVERTING INPUT C 

NON-INVERTING f. 
INPUT •■ 




ORDER INFORMATION 
TYPE PART NO. 

741 741 FM 

8-LEAD MINIDIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



OFFSET NULL 


c 


1 8 


=] 


NC 


INVERT INPUT 


c: 


S»^ ' 


=3 


V« 


NON INVERT 


c 


— y^ i-i 


:p 


OUTPUT 




d 


4 5 


=] 


OFFSET 
NULL 



ORDER INFORMATION 
TYPE PART NO. 

741C 741TC 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA741 



741 



ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C unless otherwise specified) 








PARAIVIETERS (see definitions) 


CONDITIONS 


MIN. ^ 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 10 kn 




1.0 


5.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Ma 


Input Capacitance 






1.4 




pF 


Offset Voltage Adjustment Range 






±15 




mV 


Large Signal Voltage Gain 


RL>2kn, VoUT = ±10V 


50,000 


200,000 






Output Resistance 






75 




n 


Output Short Circuit Current 






25 




mA 


Supply Current 






1.7 


2.8 


mA 


Power Consumption 






50 


85 


mW 


Transient Response 
(Unity Gain) 


Risetime 


V||s| = 20 mV, Rl = 2 kfl.,C\_ < 100 pF 




0.3 




MS 


Overshoot 




5.0 




% 


Slew Rate 


RL>2kn 




0.5 




V/ms 



The following specifications apply for — 55°C < T/\ < +125°C: 



Input Offset Voltage 


Rs<10kn 




1.0 


6.0 


mV 


Input Offset Current 


Ta = +125°C 




7.0 


200 


nA 


Ta = -55°C 




85 


500 


nA 


Input Bias Current 


Ta = +125°C 




0.03 


0.5 


ma 


Ta = -55°C 




0.3 


1.5 


HA 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs< 10 kn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


RS< 10 kn 




30 


150 


mV/v 


Large Signal Voltage Gain 


RL>2kn, VouT = ±''OV 


25,000 








Output Voltage Swing 


R\_> 10 kn 


±12 


±14 




V 


RL>2kn 


±10 


±13 




V 


Supply Current 


Ta = +125''C 




1.5 


2.5 


mA 


Ta = -55°C 




2.0 


3.3 


mA 


Power Consumption 


Ta = +125°C 




45 


75 


mW 


Ta = -55°C 




60 


100 


mW 



TYPICAL PERFORMANCE CURVES FOR 741 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA741 



741 C 



ELECTRICAL CHARACTERISTICS ( 


Vs = ±15 V, Ta = 25°C unless otherwise specified) 








PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


input Offset Voltage 


Rs< 10 kn 




2.0 


6.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mfi 


Input Capacitance 






1.4 




pF 


Offset Voltage Adjustment Range 






±15 




mV 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs < 10 kn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


RS < 10 kn 




30 


150 


mV/V 


Large Signal Voltage Gain 


Ru>2kn,VoUT = ±10 V 


20.000 


200.000 






Output Voltage Swing 


Rl> 10 kn 


±12 


±14 




V 


RL>2kn 


±10 


±13 




V 


Output Resistance 






75 




n 


Output Short Circuit Current 






25 




mA 


Supply Current 






1.7 


2.8 


mA 


Power Consumption 






50 


85 


mW 


Transient Response 
(Unity Gain) 


Risetime 


V|N = 20 mV, Rl = 2 kfi, Cl < 100 pF 




0.3 




MS 


Overshoot 




5.0 




% 


Slew Rate 


Rl_>2kil 




0.5 




V/jus 


The following specifications apply for 0°C < T/\ < +70°C: 


Input Offset Voltage 








7.5 


mV 


Input Offset Current 








300 


nA 


Input Bias Current 








800 


nA 


Large Signal Voltage Gain 


RL>2kn, VouT = ±''OV 


15.000 








Output Voltage Swing 


RL>2kJ2 


±10 


±13 




V 



TYPICAL PERFORMANCE CURVES FOR 741C 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT COMMON MODE 

VOLTAGE RANGE AS A 

FUNCTION OF SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - + V 



10 15 20 

SUPPLY VaTAGE-±V 



NOTES: 

1. Rating applies to ambient temperatures up to 70 C. Above 70 C ambient derate linearly at 6.3 mW/ C for the Metal Can, 8.3 mW/ C for 
the DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125 C case temperature or 75 C ambient temperature. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA741 



TYPICAL PERFORMANCE CURVES FOR 741 



INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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INPUT RESISTANCE 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 
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TEMPERATURE -°C 

POWER CONSUMPTION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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OUTPUT SHORT-CIRCUIT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 741C 

INPUT RESISTANCE 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 741 AND 741C (Cont'd) 
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TRANSIENT RESPONSE 
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TYPICAL APPLICATIONS 
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where V^ = Zener breakdown voltage 
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TYPICAL APPLICATIONS (Cont'd) 
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MA741A • MA741E 

FREQUENCY COMPENSATED OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The juA741A and E are high performance monolithic Operational 
Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide 
range of analog applications. High common mode voltage range and absence of "latch-up" tendencies 
make the jliA741A and E ideal for use as voltage followers. The high gain and wide range of 
operating voltage provides superior performance in integrator, summing amplifier, and general feed- 
back applications. Electrical characteristics are identical to MIL-I\/I-38510/10101. 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT-CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 

Flatpak 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 
Operating Temperature Range 

Military (741 A) 

Commercial (741 E) 
Lead Temperature (Soldering, 60 seconds) 
Output Short Circuit Duration (Note 3) 



+22V 

500 mW 

670 mW 

570 mW 

±30V 

±15V 

-65°Cto+150°C 

-55°Cto+125°C 

0°dto+70°C 

300° C 

Indefinite 



EQUIVALENT CIRCUIT 




K°« Q,>| J K 







J-Cl 

'30pF 



ic°" °^b 




O+Vcc 



* — O-vcc 



Notes on following pages. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 58 




ORDER INFORMATION 

TYPE PART NO. 

741 A 741 AHM 

741 EC 741 EMC 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



NCC2 
OFFSET NULLJQ 3 

INVERT INPUT C ~ 
NON INVERT 1—1 
INPUT ^" 
V-[l6 

NCC 



12 ;3nc 

■1 Uv. 

113 OUTPUT 
-.OFFSET 

' —Jnull 

8 ^NC 



ORDER INFORMATION 

TYPE PART NO. 

741 A 741 ADM 

741 EC 741 EDC 

10-LEAD FLATPAK 

(TOP VIEW) 

PACKAGE OUTLINE 3F 



ORDER INFORMATION 



TYPE 
741A 



PART NO. 
741 A FM 



'Planar Is a patented Fairchild process. 
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741 A 
ELECTRICAL CHARACTERISTICS (Vs = +15V,Ta = 25°C unless otherwise specified) 



PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50J2 




0.8 


3.0 


mV 


Average Input Offset Voltage Drift 








15 


mv/°c 


Input Offset Current 






3.0 


30 


nA 


Average Input Offset Current Drift 








0.5 


nA/°C 


Input Bias Current 






30 


80 


nA 


Power Supply Rejection Ratio 


Vs = +10, -20; Vs = +20, -10V, Rs = 50f2 




15 


50 


mV/v 


Output Short Circuit Current 




10 


25 


35 


mA 


Power Dissipation 


Vs = ±20V 




80 


150 


mW 


Input Impedance 


Vs = ±20V 


1.0 


6.0 




Mn 


Large Signal Voltage Gain 


Vs = ±20V, Rl = 2kn, VouT = ±1 5V 


50 






V/mV 


Transient Response 


Rise Time 






0.25 


0.8 


MS 


(Unity Gain) 


Overshoot 






6.0 


20 


% 


Bandwidth (Note 4) 




.437 


1.5 




MHz 


Slew Rate (Unity Gain) 


V|N = ±10V 


0.3 


0.7 




V/ms 


The following specifications apply 


For -55° C < Ta < +125°C 










Input Offset Voltage 








4.0 


mV 


Input Offset Current 








70 


nA 


Input Bias Current 








210 


nA 


Common Mode Rejection Ratio 


Vs = ±20V, V|M = +15V, Rs = 500 


80 


95 




dB 


Adjustment For Input Offset Voltage 


Vs = ±20V 


10 






mV 


Output Short Circuit Current 




10 




40 


mA 


Power Dissipation 


Vs = ±20V 


-55° C 






165 


mW 


+125°C 






135 


mW 


Input Impedance 


Vs = ±20V 


0.5 






Mn 


Output Voltage Swing 


Vs = ±20V, 


RL = 10kn 


±16 






V 


R|_ = 2kn 


±15 






V 




Vs = ±20V, Ri_ = 2kr2, Vqut = ±15V 


32 






V/mV 






Vs = ±5V, R|_ = 2kn, Vqut = ±2 V 


10 






V/mV 



NOTES 

1. Rating applies to ambient temperatures up to 70° C. Above 70° C ambient derate linearly at 6.3mW/°C for the Metal Can, 8.3mW/°C for 
the DIP and 7.1mW/°C for the Flatpak. 

2. For supply voltages less than ±15V, the absolute maximum Input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or 75 C ambient temperature. 

0.35 

4. Calculated value from: BW(MHz)=— ^ ; — - 

Rise Time (us) 
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741 E 
ELECTRICAL CHARACTERISTICS (Vs = ±15V, Ta = 25°C unless otherwise specified) 



PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50i2 




0.8 


3.0 


mV 


Average Input Offset Voltage Drift 








15 


mV/°c 


Input Offset Current 






3.0 


30 


nA 


Average Input Offset Current Drift 








0.5 


nA/°C 


Input Bias Current 






30 


80 


nA 


Power Supply Rejection Ratio 


Vs = +10, -20; Vs = +20, -10V, Rs = 50n 




15 


50 


mV/v 


Output Short Circuit Current 




10 


25 


35 


mA 


Power Dissipation 


Vs = ±20V 




80 


150 


mW 


Input Impedance 


Vs = ±20V 


1.0 


6.0 




Mn 


Large Signal Voltage Gain 


Vs = ±20V, Rl = 2k«, VoUT = ±1 5V 


50 






V/mV 


Transient Response 


Rise Time 






0.25 


0.8 


us 


(Unity Gain) 


Overshoot 






6.0 


20 


% 


Bandwidth (iMote4) 




.437 


1.5 




MHz 


Slew Rate (Unity Gain) 


V|N = ±10V 


0.3 


0.7 




V/ms 


The following specifications apply for 0°C < T/^ < 70° C 










Input Offset Voltage 








4.0 


mV 


Input Offset Current 








70 


nA 


Input Bias Current 








210 


nA 


Common Mode Rejection Ratio 


Vs = ±20v. Vim = ±15V, Rs = 5on 


80 


95 




dB 


Adjustment For Input Offset Voltage 


Vs = ±20V 


10 






mV 


Output Short Circuit Current 




10 




40 


mA 


Power Dissipation 


Vs = ±20V 






150 


mW 


Input Impedance 


Vs = ±20V 


0.5 






Mn 


Output Voltage Swing 


Vs = ±20V, 


RL = 10kn 


±16 






V 


RL = 2kn 


±15 






V 




Vs = ±20V, Rl = 2kX2, VquT = ±15V 


32 






V/mV 






Vs = ±5V, Rl = 2kn, VoUT = ±2 V 


10 






V/mV 



VOLTAGE OFFSET 
NULL CIRCUIT 



TRANSIENT RESPONSE 
TEST CIRCUIT 




VouT 
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TYPICAL PERFORMANCE CURVES FOR 741 A AND 741 E 



POWER CONSUMPTION 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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TYPICAL PERFORMANCE CURVES FOR 741A 



INPUT BIAS CURRENT 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 
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OUTPUT SHORT-CIRCUIT CURRENT 
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AS A FUNCTION OF 
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TYPICAL PERFORMANCE CURVES FOR 741 E 



INPUT BIAS CURRENT 

AS A FUNCTION OF 
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MA747 

DUAL FREQUENCY COMPENSATED OPERATIONAL AMPLIFIER 



FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The mA747 is a pair of high performance monolithic Operational 
Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide 
range of analog applications where board space or weight are important. High common mode voltage 
range and absence of "latch-up" make the /iA747 ideal for use as a voltage follower. The high gain 
and wide range of operating voltage provides superior performance in integrator, summing amplifier, 
and general feedback applications. The juA747 is short-circuit protected and requires no external 
components for frequency compensation. The internal 6 dB/octave roll-off insures stability in closed 
loop applications. For single amplifier performance, see mA741 data sheet. 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT-CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Military (747) ±22 V 

Commercial (7470) ±18 V 
Internal Power Dissipation (Note 1) 

Metal Can 500 mW 

DIP 670 mW 

Differential Input Voltage ±30 V 

Input Voltage (Note 2) ±15 V 

Voltage between Offset Ntill and V_ ±0.5 V 
Storage Temperature Range — 65°C to +150°C 
Operating Temperature Range 

Military (747) -55° C to +125°C 

Commercial (747C) 0°C to 70° C 

Lead Temperature (Soldering, 60 seconds) 300°C 

Output Short-Circuit Duration (Note 3) Indefinite 



EQUIVALENT CIRCUIT (Each Side) 



NON-INVERTING 
INPUT 



— 1 — ^1 II — 1 1 ^1— 



i:30pF 



OFFSET NULL 




— ■ r — <?'* 

— ICJ3i8 <25Q 



Notes on following pages. 



CONNECTION DIAGRAMS 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 7A 



INV ^ 
INPUT A ^ 






_ OFFSET 


1 1 


l"* \-' NULLA 


NON-INV 
INPUT A CI 


T 




F\ '' 


:ZI V-^ A 


OFFSET r- 
NULLA 


3 




+^ — 12 


ZH OUTPUT A 


V- tz: 


4 11 


NO 
— ' CONNECT 


OFFSET (^ 
NULLB 


5 






^ OUTPUT B 


NON-INV |— 
INPUTS 


6 




9 


n V-i-B 


INV ■— 




8 


_, OFFSET 
-* NULL B 


INPUT B 


7 



ORDER INFORMATION 
TYPE PART NO. 

747 747DM 

747C 747 DC 



10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 



OUTPUT A Pr 


10 


9 


;|i OUTPUT B 


V+A <J2 






8 Q Vb 


INVERTING A\ 3 
INPUT A W 

NON-INVERTING "Js^ 
INPUT A 


5 

o 


6 


7 fK INVERTING 
y INPUTS 

J NON-INVERTING 
INPUTS 



ORDER INFORMATION 
TYPE PART NO. 

747 747HM 

747C 747HC 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA747 



ELECTRICAL CHARACTERISTICS FOR 747 - Each Amplifier (Vs = +15 V, Ta = 25°C unless otherwise specified) 



PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs <10 kn 




1.0 


5.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mn 


Input Capacitance 






1.4 




pF 


Offset Voltage Adjustment Range 






±15 




mV 


Large Signal Voltage Gain 


Rl >2 kn,VouT = ±10V 


50,000 


200,000 




V/V 


Output Resistance 






75 




n 


Output Short-Circuit Current 






25 




mA 


Supply Current 






1.7 


2.8 


mA 


Power Consumption 






50 


85 


mW 


Transient Response 


Risetime 


V|N =20mV,RL = 2kJ2, 
C|_ < 100 pF 




0.3 




MS 


(Unity Gain) 


Overshoot 




5.0 




% 


Slew Rate 


R|_>2 kn 




0.5 




V/ms 


Channel Separation 






120 




dB 



The following specifications apply for — 55°C < T^ < +125°C. 



Input Offset Voltage 


Rs <io kn 




1.0 


6.0 


mV 


Input Offset Current 


Ta = +125°C 




7.0 


200 


nA 


Ta = -55° C 




85 


500 


nA 


Input Bias Current 


Ta = +125°C 




0.03 


0.5 


mA 


Ta = -55° C 




0.3 


1.5 


mA 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs <10kn 


75 


90 




dB 


Supply Voltage Rejection Ratio 


RS<10kJ2 




30 


150 


mV/v 


Large Signal Voltage Gain 


Rl >2 kn, Vqut = ±10 V 


25,000 






V/V 


Output Voltage Swing 


RL>10kn 


±12 


±14 




V 


Rl >2 kn 


±10 


±13 




V 


Supply Current 


Ta = +125°C 




1.5 


2.5 


mA 


Ta = -55°C 




2.0 


3.3 


mA 




Ta = +125°C 




45 


75 


mW 


Power Consumption 


Ta = -55°C 




60 


100 


mW 



TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR 747 AND 747C 



OPEN LOOP VOLTAGE GAIN 
ASA FUNCTION OF 
SUPPLY VOLTAGE 



T 


,-25°C 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



-55*CsT^S+125°C 










"LiJkf 
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INPUT COMMON MODE 

VOLTAGE RANGE AS A 

FUNCTION OF SUPPLY VOLTAGE 



f 4 



-55-C.T, 


s+125t 








^- 
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/^ 
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6 8 10 12 14 16 18 
SUPPLY VOLTAGE-tV 



SUPPLY VOLTAGE - + V 



SUPPLY VaTAGE-tV 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA747 



ELECTRICAL CHARACTERISTICS FOR 747C - Each Amplifier (Vs = ±15 V, Ta = 25°C unless otherwise speci 


fied) 




PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs<10kn 




1.0 


6.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mn 


Input Capacitance 






1.4 




pF 


Offset Voltage Adjustment Range 






±15 




mV 


Large-Signal Voltage Gain 


RL>2 kn, vout = ±''ov 


25,000 


200,000 




V/V 


Output Resistance 






75 




n 


Output Short-Circuit Current 






25 




mA 


Supply Current 






1.7 


2.8 


mA 


Power Consumption 






50 


85 


mW 


Transient Response 


Risetime 


V|N =20mV, RL = 2kn, 
Cl< 100 pF 




0.3 




MS 


(Unity Gain) 


Overshoot 




5.0 




% 


Slew Rate 


RL>2kn 




0.5 




V/ms 


Channel Separation 






120 




dB 



The following specifications apply for 0°C < T/^ < +70°C. 



Input Offset Voltage 


RS< lOkn 




1.0 


7.5 


mV 


Input Offset Current 






7.0 


300 


nA 


Input Bias Current 






0.03 


0.8 


mA 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs<10kJ2 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs<10kn 




30 


150 


juV/V 


Large Signal Voltage Gain 


RL>2kn,VouT = ±10V 


15,000 






V/V 




R|_>10kn 


±12 


±14 




V 


Output Voltage Swing 


RL>2kn 


±10 


±13 




V 


Supply Current 






2.0 


3.3 


mA 


Power Consumption 






60 


100 


mW 



NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/ C for the Metal Can and 8.3 mW/°C 
for the DIP. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Military rating applies to +125 C case temperature or +60 C ambient temperature for 
each side. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iiMAl 



TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR 747 AND 747C 



POWER CONSUMPTION 

AS A FUNCTION OF 

SUPPLY VOLTAGE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA747 






TYPICAL PERFORMANCE CURVES (Each Amplifier) FOR 747 AND 747C 



OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA747 



TYPICAL APPLICATIONS 



QUADRATURE OSCILLATOR 



ANALOG MULTIPLIER 



SINE 
C2 OUTPUT 

820 pF 




2rr,/c^R^C^ 



Equt 



COMPRESSOR/EXPANDER AMPLIFIERS 

r^^^~M — I 



- ' \ y -^vV-{>| 



COMPRESSOR «... i 

INPUT O-^VW-M 
1 kfi 



TRACKING POSITIVE AND NEGATIVE 
VOLTAGE REFERENCES 




COMPRESSOR 



POSITIVE OUTPUT = V„, X 



MAXIMUM COMPRESSION EXPANSION RATIO = R^/R (10 kfj >R >0) 

NOTE: DIODES D, THROUGH D^ ARE MATCHED FD6666 OR EQUIVALENT 



NEGATIVE OUTPUT = -POSITIVE OUTPUT X — 

"5 



NOTCH FILTER USING THE mA747 AS A GYRATOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA747 



TYPICAL APPLICATIONS 



UNITYGAIN VOLTAGE FOLLOWER 




O OUTPUT 



C|N = 1 pF 

ROUT<< 1" 
BW = 1 MHz 



NON-INVERTING AMPLIFIER 



J- — vw 
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R1R2 
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R, 


R, 


B.W. 
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400 MQ 

280 MQ 

80 MQ 



INVERTING AMPLIFIER 
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R, 
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1 kQ 

100 Q 



WEIGHTED AVERAGING AMPLIFIER 



EiNi O— — WNr- 



Rf 
-VW- 




-O OUTPUT 



RfllRlllR2llR3 



-EquT = EjNl 



i 



(— )+ E|N2(— ) + E,N3 (— ) 

\ri/ \R2/ VRs/ 



i 
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mA747A-mA747E 

FREQUENCY COIVIPENSATEO OPERATIONAL AMPLIFIER 



FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The iiAl^l/K and E are pairs of high performance monolithic 
Operational Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended 
for a wide range of analog applications where board space or weight are important. High common 
mode voltage range and absence of "latch-up" make the ^iA747A and E ideal for use as voltage 
followers. The accuracy of long interval integrators, timers and sample and hold circuits is improved 
due to the low drift and low bias currents. The juA747A and E are short-circuit protected and require 
no external components for frequency compensation. The internal 6 dB/octave roll-off insures 
stability in closed loop applications. Electrical characteristics are identical to Ml L-M -385 10/ 101 02. 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT-CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWE R CONSUMPTI ON 

• OFFSET VOLTAGE . . . 3.0 mV MAX 

• OFFSET CURRENT. . . 30 nA MAX 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltage between Offset Null and V_ 
Storage Temperature Range 
Operating Temperature Range 

Military (747A) 

Commercial (747E) 
Lead Temperature (Soldering, 60 seconds) 
Output Short-Circuit Duration (Note 3) 



±22 V 

500 mW 

670 mW 

±30 V 

±15 V 

±0.5 V 

-65°Cto+150°C 

-55°Cto+125°C 

0°C to +70°C 

300° C 

Indefinite 



EQUIVALENT CIRCUIT (Each Side) 

QINV INPUT 




'p-j IC°^ °'p T R 







-> 



ikn> 50kn; 



°ivl ^ tC^" °'vf 




CONNECTION DIAGRAMS 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 7A 



INV 
INPUT A 



NON-INV 1 — I 
INPUT A I— I 



Cn 



OFFSET 
NULLA 




;i=^ 



ORDER INFORMATION 
TYPE PART NO. 

747A 747ADM 

747E 747EDC 



10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 




ORDER INFORMATION 
TYPE PART NO. 

747A 747AHM 

747E 747EHC 



'Planar is a patented Fairchild Process. 
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747A 
ELECTRICAL CHARACTERISTICS ±5 V < Vs < ±20 V, Ta = 25°C unless otherwise specified) 



PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 5on 




0.8 


3.0 


mV 


Average Input Offset 
Voltage Drift 








15 


mV/°c 


Input Offset Current 






3.0 


30 


nA 


Average Input Offset 
Current Drift 








0.5 


nA/°C 


Input Bias Current 






30 


80 


nA 


Power Supply Rejection Ratio 


Vs = +10, -20; Vs = 20, -10 V 
Rs = 50 « 




15 


50 


mV/v 


Output Short Circuit Current 




10 


25 


35 


mA 


Power Dissipation 


Vs = ±20 V 




80 


150 


mW 


Input Impedance 


Vs = ±20 V 


1.0 


6 




MO 


Large Signal Voltage Gain 


Vs = ±20V, RL = 2kn 
VoUT = ±15V 


50 






V/mV 


Transient Response 


Rise Time 






0.25 


0.8 


JUS 


(Unity Gain) 


Overshoot 






6.0 


20 


% 


Bandwidth (Note 4) 




0.437 


1.5 




MHz 


Slew Rate (Unity Gain) 


V|N =±10V 


0.3 


0.7 




V/ms 


The following specifications apply for — 55°C < T/^ < +125°C 


Input Offset Voltage 








4.0 


mV 


Input Offset Current 








70 


nA 


Input Bias Current 








210 


nA 


Connmon Mode Rejection Ratio 


Vs = ±20V,V|N = ±15V 
Rs = 50 n 


80 


95 




dB 


Adjustment for Input Offset Voltage 


Vs = ±20 V 


10 






mV 


Output Short Circuit Current 




10 




40 


mA 


Power Dissipation 


Vs = ±20 V 


-55° C 






165 


mW 


+125°C 






135 


mW 


Input Impedance 


Vs = ±20 V 


0.5 






Mn 


Output Voltage Swing 


Vs = ±20 V, Rl = 10 kn 

Rl = 2 kn 


±16 
±15 






V 
V 


Large Signal Voltage Gain 


Vs = ±20V,Rl = 2 kn,VoUT = ±15V 


32 






V/mV 


Vs = ± 5V, RL=2kn,VoUT = ± 2V 


10 






V/mV 


Channel Separation 


Vs = ±20 V 


100 






dB 



NOTES: 

1. Rating applies to ambient temperatures uo to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 
the DIP. 

2. For supply voltages less than ±15 V, the absolute maximum Input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or 75°C ambient temperature. 

0.35 

4. Calculated value from: BW (MHz) = 

RISETIME (MS) 



3-73 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iiM^lfK • mA747E 



747E 
ELECTRICAL CHARACTERISTICS (±5 V < Vs < ±20 V, Ta = 25°C unless otherwise specified) 



PARAIVIETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 50n 




0.8 


3.0 


mV 


Average Input Offset 
Voltage Drift 








15 


mV/°c 


Input Offset Current 






3 


30 


nA 


Average Input Offset 
Current Drift 








0.5 


nA/°C 


Input Bias Current 






30 


80 


nA 


Power Supply Rejection Ratio 


Vs = +10,-20;Vs = 20,-10V 
Rs = 50 n 




15 


50 


mV/v 


Output Short Circuit Current 




10 


25 


35 


mA 


Power Dissipation 


Vs = ±20 V 




80 


150 


mW 


Input Impedance 


Vs = ±20 V 


1.0 


6 




MS2 


Large Signal Voltage Gain 


Vs = ±20 V, Rl = 2 kn, VouT = ±15 V 


50 






V/mV 


Transient Response 


Rise Time 






0.25 


0.8 


MS 


(Unity Gain) 


Overshoot 






6 


20 


% 


Bandwidth (Note 4) 




0.45 


1.5 




MHz 


Slew Rate (Unity Gain) 


V|N=±10V 


0.3 


0.7 




V/ms 


The following specifications apply for 0°C < T/^ < 70°C 


Input Offset Voltage 








4.0 


mV 


Input Offset Current 








70 


nA 


Input Bias Current 








210 


nA 


Common Mode Rejection Ratio 


Vs = ±20V,V|N = ±15V 
Rs = 50 n 


80 


95 




dB 


Adjustment for Input Offset Voltage 


Vs = ±20 V 


10 






mV 


Output Short Circuit Current 




10 




40 


mA 


Power Dissipation 


Vs = ±20 V 






165 


mW 


Input Impedance 


Vs = ±20 V 


0.5 






Mn 


Output Voltage Swing 


Vs = ±20 V, Rl = 10 kn 
Rl= 2kn 


±16 
±15 






V 
V 


Large Signal Voltage Gain 


Vs = ±20 V, Rl = 2 kn, VquT = ±15 V 


32 






V/mV 


Vs = ± 5 V, Rl = 2 kSl, Vqut = ± 2 V 


10 






V/mV 


Channel Separation 


Vs = ±20 V 


100 






dB 



VOLTAGE OFFSET 
NULL CIRCUIT 



TRANSIENT RESPONSE 
TEST CIRCUIT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • fxAJAlA • iuA747E 



TYPICAL PERFORMANCE CURVES FOR 747A 



INPUT BIAS CURRENT 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 



200 


V; 


1 1 

-±1 


3V 
















< 150 










































5 100 
< 










































5 

? 50 


\^ 
























^ 









































-60 -20 20 



100 140 



INPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



1U0 
60 


Vj 


-. 


iV 




































30 


























































^ 


^ 


' 


5.0 








,^ 


^ 


-^ 














^ 
















3.0 




^ 


















^ 




















1,0 























TEMPERATURE -"C 



-20 20 60 100 140 

TEMPERATURE - "C 



OUTPUT SHORT-CIRCUIT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



-60 -20 20 60 100 140 

TEMPERATURE -"C 



INPUT OFFSET CURRENT 

ASA FUNCTION OF 
AMBIENT TEMPERATURE 



V 


5 = ±1 


5V 
























































\ 


s 




















\ 


V 






















'"~v 


^ 


^ 
































POWER CONSUMPTION 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 
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FREQUENCY CHARACTERISTICS 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



Vc 


1 

= ±15V 
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s^l 1 

r^ SLEW RATE 






^ 


^ 


^ 


*H 


^ 


^ 

£ 








/ 


/\ 










^ 


^ 


"— 







































-60 -20 20 60 100 140 

TEMPERATURE --C 



-20 20 60 100 140 

TEMPERATURE -°C 



-60 -20 20 60 100 140 

TEMPERATURE -°C 



TYPICAL PERFORMANCE CURVES FOR 747E 



INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



-Vs = 






















































































— ~ 





















' 


— 































INPUT RESISTANCE 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 



10 


1 


























^ 


.."-^ 


7.0 












-^ 








^^ 


"^ 








i 5.0 






























< 
















^ 2.0 
1.0 


























Vs = 


±15V 



INPUT OFFSET CURRENT 

ASA FUNCTION OF 
AMBIENT TEMPERATURE 

















v,^ 
































"^ 


^ 


















— ' 
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10 20 30 40 50 60 70 

TEMPERATURE -"C 



10 20 30 40 60 60 70 

TEMPERATURE -»C 



10 20 30 40 60 60 70 

TEMPERATURE - -C 



POWER CONSUMPTION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



-Vs = 


























































"~ 

















































































' 10 20 30 40 50 

TEMPERATURE - "C 



OUTPUT SHORT-CIRCUIT CURRENT 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 



10 20 30 40 50 60 70 

TEMPERATURE -°C 



FREQUENCY CHARACTERISTICS 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 





Vs = 


±15V 










^ 


1.05 










A 


f 




X 


s. 




A 


py 






1.00 




\ 


\y 


^ 


SLEW 


RATE 






:^ 


■y^ 


Ho 








0.95 








1 


H. 
















^ 


^^ 


90 















10 20 30 40 60 60 70 

TEMPERATURE - "C 
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TYPICAL PERFORMANCE CURVES FOR 747A AND 747E 



POWER CONSUMPTION 
ASA FUNCTION OF 
SUPPLY VOLTAGE 



Ta = 


26°C 








1 










/ 


/ 








,/ 


/ 






y 










y' 


y 











OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY 



105 
10'' 

< 

5 10= 



__^ 










Vs = i 


15V 




\ 








-Ta = +26°C 






\ 
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'\ 



OPEN LOOP PHASE RESPONSE 

AS A FUNCTION OF 

FREQUENCY 



\ 










Vs=!l5V 
Ta = +2S'C 




V 






















"n 

















SUPPLY VOLTAGE -±V 



lOO 1k 10k 100k 1M 10M 

FREQUENCY -Hz 



1 10 100 Ik 10k 100k 1M 10M 

FREQUENCY - Hz 



INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT RESISTANCE AND 
INPUT CAPACITANCE AS A 
FUNCTION OF FREQUENCY 
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OUTPUT RESISTANCE 

ASA FUNCTION OF 

FREQUENCY 
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1 II 1 

= t16V 
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SUPPLY VOLTAGE - +V 



FREQUENCY -Hz 



FREQUENCY - 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 
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LOAD RESISTANCE - Kfi 



OUTPUT VOLTAGE SWING 

AS A FUNCTION OF 
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ABSOLUTE MAXIMUM POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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ASA FUNCTION OF 

FREQUENCY 
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INPUT NOISE CURRENT 

AS A FUNCTION OF 

FREQUENCY 
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BROADBAND NOISE FOR 
VARIOUS BANDWIDTHS 
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MA748 



HIGH PERFORMANCE OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA748 is a High Performance Monolithic Operational Amplifier 
constructed using the Fairchild Planar* epitaxial process. It is intended for a high wide range of analog 
applications where tailoring of frequency characteristics is desirable. High common mode voltage range 
and absence of "latch-up" make the juA748 ideal for use as a voltage follower. The high gain and wide 
range of operating voltages provide superior performance in integrator, summing amplifier, and general 
feedback applications. The mA748 is short-circuit protected and has the same pin configuration as the 
popular mA741 operational amplifier. Unity gain frequency compensation is achieved by means of a 
single 30 pF capacitor. For superior performance, see mA777 data sheet. 

• SHORT-CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 

Mini DIP 

Flatpak 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 

Mini DIP 
Operating Temperature Range 

Military (748) 

Commercial (748C) 
Lead Temperature (Soldering, 60 Seconds) 

Metal Can, DIP and Flatpak 

Mini DIP 
Output Short Circuit Duration (Note 3) 



±22 V 





500 mW 




670 mW 




310 mW 




570 mW 




±30 V 




±15 V 


65 


'Cto+150°C 


55 


'Cto+125°C 


55 


'Cto+125°C 




0°C to +70°C 




300° C 




260°C 




Indefinite 



EQUIVALENT CIRCUIT 




rT~T r 




s; 




5 




^ 



-<° 



Notes on following pages. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 



COMPENSATION 
OFFSET 




NOTE: Pin 4 connected to case 

ORDER INFORMATION 
TYPE PART NO. 

748 748HM 

748C 748HC 



14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



NC [^ 

NC[2 
OFFSET 

NULL r- 

(COMP jl— 
INVERT |— 

INPUT I— 

NON-r- 

INVERT I— 

INPUT 

NCL 



jnc 
jno 

-jFREQ 
-ICOMP 

^ OUTPUT 
-1 OFFSET 

;] N C 



ORDER INFORMATION 
TYPE PART NO. 

748 748DM 

748C 748DC 



8-LEAD MINI DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



ORDER INFORMATION 
TYPE PART NO. 

748C 748TC 



10-LEAD FLATPAK+ 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



FREQ COMP 
OFFSET NULL 


1 1 


1 • 10 




'""in™? 




3 8 


TTl V. 


NONINVE^,^ 


1 


4 7 




' 


5 6 


1 OFFSET 



4=Available on special request 

ORDER INFORMATION 
TYPE PART NO. 

748 748FM 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA748 



748 



ELECTRICAL CHARACTERISTICS 


(Vs = ±15 V, Ta = 25° C, Cc = 30 pF unless oth 


erwise specified) 








PARAMETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS" 


Input Offset Voltage 


Rs<io kn 




1.0 


5.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mn 


Input Capacitance 






2.0 




pF 


Offset Voltage Adjustment Range 






±15 




mV 


Large Signal Voltage Gain 


RL>2k«,VoUT = ±''0 V 


50,000 


150,000 




V/V 


Output Resistance 






75 




n 


Output Short -Circuit Current 






25 




mA 


Supply Current 






1.9 


2.8 


mA 


Power Consumption 






60 


85 


mW 


Transient Response 
(Voltage Follower, 
Gain of 1) 


Risetime 


V|(\j =20mV,Cc = 30pF,RL = 2 kn, 
Cl<100pF 




0.3 




MS 




Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 1 ) 


RL>2kI2 




0.5 




V/ms 


Transient Response 
(Voltage Follower, 
Gain of 10) 


Risetime 


V|N = 20 mV, Cc = 3.5 pF, Rl = 2 kJ2, 
CL<100pF 




0.2 




MS 




Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 10) 


RL>2kn,Cc = 3.5pF 




5.5 




V/ms 



The following specifications apply for — 55°C <Ta< +125°C: 



Input Offset Voltage 


Rs <10 kn 




1.0 


6.0 


mV 


Input Offset Current 


Ta = +125°C 




10 


200 


nA 


Ta = -55°C 




50 


500 


nA 


Input Bias Current 


TA= +125°C 




0.03 


0.5 


ma 


Ta = -55"C 




0.3 


1.5 


ma 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs<iOkn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs<10kn 




30 


150 


mV/v 


Large Signal Voltage Gain 


RL>2kn,VoUT = ±10 V 


25,000 






V/V 


Output Voltage Swing 


RL>10kn 


±12 


±14 




V 


R|_>2k« 


±10 


±13 




V 




TA = +125°C 




1.5 


2.5 


mA 


Supply Current 


Ta = -55''C 




2.0 


3.3 


mA 




Ta = +125°C 




45 


75 


mW 


Power Consumption 


Ta = -55"C 




60 


100 


mW 



VOLTAGE OFFSET 
NULL CIRCUIT 





SUGGESTED 



ALTERNATE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA748 



748C 



ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C, Cc = 30 pF unless otherwise specified) 



PARAIVIETERS (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs<10k« 




2.0 


6.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mn 


Input Capacitance 






2.0 




pF 


Offset Voltage Adjustment Range 






±15 




mV 


Large Signal Voltage Gain 


RL>2kn, VoUT = ±10 V 


20,000 


150,000 




V/V 


Output Resistance 






75 




n 


Output Short-Circuit Current 






25 




mA 


Supply Current 






1.9 


2.8 


mA 


Power Consumption 






60 


85 


mW 


Transient Response 
(Voltage Follower, 
Gain of 1) 


Risetime 


V|N = 20 mV, Cc = 30 pF, Rl = 2 kn, 
Cl<100pF 




0.3 




MS 




Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 1) 


RL>2kI2 




0.5 




V/ms 


Transient Response 
(Voltage Follower. 
Gain of 10) 


Risetime 


V|N = 20 mV, Cc = 3.5 pF, Rl = 2 kn, 
Cl<100pF 




0.2 




MS 




Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 10) 


RL>2kn 




5.5 




V/ms 



The following specifications apply for 0°C < T/^ < +70° C: 



Input Offset Voltage 


RS<10kn 






7.5 


mV 


Input Offset Current 








300 


nA 


Input Bias Current 








800 


nA 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs<iokn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


RS <10 kn 




30 


150 


mV/v 


Large Signal Voltage Gain 


RL>2kn,VoUT = ±10 V 


15,000 






V/V 


Output Voltage Swing 


Rl>io kn 


±12 


±14 




V 


RL>2kn 


±10 


±13 




V 


Power Consumption 






60 


100 


mW 



GAIN TEST CIRCUIT 



vqutO » WV- 

DIGITAL -L , 

VOLTMETER 



I 



0.47 iiF 



50 kn 
0.01% 



son 

0.1% 

I— ^A^- 

son 

0.1% 




6 

-15V +15V 



loon 



son 



T 
I 



i 



son 
■V«A — OV|N 

D.C. INPUT 
(±10 V) 



TOLERANCE OF ALL UNMARKED 
RESISTORS IS 1% 



Ave 



V|N X 10^ 10 X 10^ 



Vqut 



FOR V|M SPECIFIED 
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INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 748 

INPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



OUTPUT SHORT-CIRCUIT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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POWER CONSUMPTION 

AS A FUNCTION OF 
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TYPICAL PERFORMANCE CURVES FOR 748C 

INPUT RESISTANCE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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OUTPUT SHORT-CIRCUIT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 

32 













Vs- 


15V 


s. 














N 


X 
















N 


N 














V 


\ 
















X 


N. 

















I 10 20 X 40 50 60 70 

TEMPERATURE - °C 

INPUT OFFSET CURRE1MT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



10 20 



30 40 
TEMPERATURE °C 



50 60 70 



POWER CONSUMPTION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 





_VsM 


15V 












40 

< 
c 




























g 
































S 20 






























5 

















































1 
Vs = ±15V 












\' 


" 


























=- 






/ 

































- 



























































SUPPLY VOLTAGE -±V 
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OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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POWER CONSUMPTION 
AS A FUNCTION OF 
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OUTPUT VOLTAGB SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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AS A FUNCTION OF 
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OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY 
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FEED-FORWARD COMPENSATION 



H+ 



1 H<t- 



10 kn 



— — f— OVqut 
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TYPICAL APPLICATIONS 



PULSE WIDTH MODULATOR 



PRACTICAL DIFFERENTIATOR 



CIRCUIT FOR OPERATING THE mA748 
WITHOUT A NEGATIVE SUPPLY 




-OVouT 






2ir R2 
1 


Cl 


277 Ri 
1 


Cl 



= 2n Rj 
f^ < f„ < f,,„ 




-OVouT 




NOTES 

1. Rating applies to ambient temperature up to 70° C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 
the DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C case temperature or +75°C ambient 
temperature. 
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MA776 

MULTI-PURPOSE PROGRAMMABLE OPERATIONAL AMPLIFIER 



FAIRCHILD LINEAR INTEGRATED CIRCUIT 



DESCRIPTION - The nlVllQ Programmable Operational Amplifier is constructed using the Fairchild 
Planar* epitaxial process. High input impedance, low supply currents, and low input noise over a wide 
range of operating supply voltages coupled with programmable electrical characteristics result in an 
extremely versatile amplifier for use in high accuracy, low power consumption analog applications. 
Input noise voltage and current, power consumption, and input current can be optimized by a single 
resistor or current source that sets the chip quiescent current for nano-watt power consumption or for 
characteristics similar to the mA741. Internal frequency compensation, absence of latch up, high slew 
rate and short circuit current protection assure ease of use in long time integrators, active filters, and 
sample and hold circuits. 



• MiCROPOWER CONSUMPTION 

• ±1.2V to ±18V OPERATION 

• NO FREQUENCY COMPENSATION REQUIRED 

• LOW INPUT BIAS CURRENTS 

• WIDE PROGRAMMING RANGE 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 

Mini DIP 
Differential input Voltage 
Input Voltage (Note 2) 
Voltage Between Offset Null and V— 
'set (Maximum Current at IsET^ 
VsET (Maximum Voltage to Ground at Iset) 
Storage Temperature Range 

Metal Can, DIP 

Mini DIP 
Operating Temperature Range 

Military (776) 

Commercial (776C) 
Lead Temperature (Soldering, 60 seconds) 

Metal Can, DIP 

Mini DIP 
Output Short-Circuit Duration (Note 3) 



HIGH SLEW RATE 

LOW NOISE 

SHORT CIRCUIT PROTECTION 

OFFSET NULL CAPABILITY 

NO LATCH UP 

±18 V 



500 mW 

670 mW 

310 mW 

+30 V 

±15 V 

±0.5 V 

500 juA 

-2.0V)<VsET<V+ 

-65°Cto+150°C 
-55°Cto+125°C 

-55°Cto+125°C 
0°C to +70° C 



(V+ 



300° C 

260° C 

Indefinite 



■set 



EQUIVALENT CIRCUIT 




CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 




ORDER INFORMATION 
TYPE PART NO. 

776 776HM 

776C 776HC 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



N.CC; 

offset null [^ 

invert input cz 

non-invert i — 

input' — 

v-C 



I3N.C. 
^N.C. 
ZJISET 

i;]] OUTPUT 
]][]OFFSET NULL 



ORDER INFORMATION 
TYPE PART NO. 

776 776 DM 

776C 776DC 

8-LEAD MINI DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



OFFSET NULL C; 


1 ^ 


■^ 8 


INVERT INPUTC; 


2 


7 


non-invert| 

input"— 


3 


6 


v-c: 


4 


5 



J output 

]0FFSET NULL 



ORDER INFORMATION 
TYPE PART NO. 

776C 776TC 



* Planar is a patented Fairchild process. 
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±15 VOLT OPERATION FOR 776 



ELECTRICAL CHARACTERISTICS (Ta = 25°C. Unless Otherwise Specified) 










PARAMETERS 


CONDITIONS 


'set = 1 -SjiiA 
MIN. TYP. 


MAX. 


ISET= 15mA 
MIN. TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs<10kn 


2.0 


5.0 


2.0 


5.0 


mV 


Input Offset Current 


Rs<i0kn 


0.7 


3.0 


2.0 


15 


nA 


Input Bias Current 




2.0 


7.5 


15 


50 


nA 


Input Resistance 




50 


5.0 


Mf2 


Input Capacitance 




2.0 


2.0 


PF 


Offset Voltage Adjustment Range 




9.0 


18 


mV 


Large Signal Voltage Gain 


RL>75kn, VoUT =±10V 


200k 400k 




V/V 


RL>5kf2,VoUT=±10V 




100k 400k 


V/V 


Output Resistance 




5.0k 


1.0k 


J2 


Output Short-Circuit Current 




3.0 


12 


mA 


Supply Current 




20 


25 


160 


180 


mA 


Power Consumption 




0.75 


5.4 


mW 


Transient Response 
(unity gain) 


Risetime 


V|N = 20mV, R\_> 5kil, 
Cl= lOOpF 


1.6 


0.35 


MS 




Overshoot 





10 


% 


Slew Rate 


RL>5kn 


0.1 


0.8 


V/ms 




RL>75kn 


±12 ±14 




V 




■a 


R|_>5kn 




±10 ±13 


V 



The following specifications apply — 55°C<T/\< +125°C 












Input Offset Voltage 


Rs<10kn 


6.0 


6.0 


mV 


Input Offset Current 


Ta = +125°C 


5.0 


15 


nA 


Ta = -55°C 


10 


40 


nA 


Input Bias Current 


Ta = +125°C 


7.5 


50 


nA 


Ta = -55°C 


20 


120 


nA 


Input Voltage Range 




±10 


±10 


V 


Common Mode Rejection Ratio 


Rs<10kn 


70 90 


70 90 


dB 


Supply Voltage Rejection Ratio 


Rs<10kJ2 


25 150 


25 150 


mV/v 


Large Signal Voltage Gain 


H\_>75kSl, VoUT=±10V 


100k 


75k 


V/V 


Output Voltage Swing 


B\_>75kSl 


±10 


±10 


V 


Supply Current 




30 


200 


mA 


Power Consumption 




0.9 


6.0 


mW 
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±3 VOLT OPERATION FOR 776 
ELECTRICAL CHARACTERISTICS (Ta = 25° C, Unless Othervy«ise Specified) 


PARAIVIETERS 


CONDITIONS 


IsET=1-5mA 
MIN. TYP. 


MAX. 


MIN. 


ISET= 15mA 
TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS<10kn 


2.0 


5.0 




2.0 


5.0 


mV 


Input Offset Current 




0.7 


3.0 




2.0 


15 


nA 


Input Bias Current 




2.0 


7.5 




15 


50 


nA 


Input Resistance 




50 


5.0 


MJ2 


Input Capacitance 




2.0 


2.0 


PF 


Offset Voltage Adjustment Range 




9.0 


18 


mV 


Large Signal Voltage Gain 


RL>75kfl,VoUT=±1V 


50k 200k 




V/V 


RL>5kn,VouT=±1V 




50k 


200k 




V/V 


Output Resistance 




5k 


Ik 


n 


Output Short-Circuit Current 




3.0 


5.0 


mA 


Supply Current 




13 


20 




130 


160 


HA 


Power Consumption 




78 


120 




780 


960 


mW 


Transient Response 
(unity gain) 


Risetime 


V||vi = 20mV, RL>5ka, 
Cl< lOOpF 


3.0 


0.6 


MS 


Overshoot 





5 


% 


Slew Rate 


RL>5kn 


0.03 


0.35 


V/ms 


The following specifications apply for — 55°C < Ta < +1 25°C 


Input Offset Voltage 


Rs<iokn 


6.0 


6.0 


mV 


Input Offset Current 


Ta = +125''C 


5.0 


15 


nA 


Ta = -55° C 


10 


40 


nA 


Input Bias Current 


Ta = +125°C 


7.5 


50 


nA 


Ta = -55° C 


20 


120 


nA 


Input Voltage Range 




±1.0 


±1.0 


V 


Common Mode Rejection Ratio 


Rs<iokn 


70 86 


70 


86 




dB 


Supply Voltage Rejection Ratio 


Rs<10kn 


25 


150 




25 


150 


mV/v 


Large Signal Voltage Gain 


RL>75kn, VouT=±1V 


25 k 




V/V 


R\_>5kSl,Vo(jj=±'[\/ 




25k 


V/V 


Output Voltage Swing 


RL>75kn 


±2.0 ±2.4 




V 


RL>5kn 




±1.9 


±2.1 




V 


Supply Current 




25 


180 


mA 


Power Consumption 




150 


1080 


mW 


NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/ 
DIP. and 5.6 mW/^C for the Mini DIP. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short Circuit may be to ground or either supply. Rating applies to +125''C case temperature or +75° C ambient temp 
'set ^30 MA. 


'°C for the 
erature for 



3-86 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • MA776 



±1 5 VOLT OPERATION FOR 776C 
ELECTRICAL CHARACTERISTICS <Ta = 25°C. Unless Otherwise Specified) 


PARAMETERS 


CONDITIONS 


ISET = 1 -BmA 
MIN. TYP. MAX. 


'SET=15mA 
MIN. TYP. MAX. 


UNITS 


Input Offset Voltage 


Rs<iokn 


2.0 6.0 


2.0 6.0 


mV 


Input Offset Current 




0.7 6.0 


2.0 25 


nA 


Input Bias Current 




2.0 10 


15 50 


nA 


Input Resistance 




50 


5.0 


MSI 


Input Capacitance 




2.0 


2.0 


PF 


Offset Voltage Adjustment Range 




9.0 


18 


mV 


Large Signal Voltage Gain 


RL>75l<n,VoUT=±10V 


50k 400k 




V/V 


R\_>5kSl.VouJ=±^oy 




50k 400k 


V/V 


Output Resistance 




5.0 


1.0 


kS2 


Output Short-Circuit Current 




3.0 


12 


mA 


Supply Current 




20 30 


160 190 


mA 


Power Consumption 




0.9 


5.7 


mW 


Transient Response 
(unity gain) 


Risetime 


V|N = 20mV, RL>5kn, 
Cl< lOOpF 


1.6 


0.35 


MS 


Overshoot 





10 


% 


Slew Rate 


R|_>5k« 


0.1 


0.8 


V/jus 


Output Voltage Swing 


RL>75kn 


±12 ±14 




V 


RL>5kn 




±10 ±13 


V 


The following specifications apply to 0°C<T/\< +70°C 


Input Offset Voltage 


Rs<10kn 


7.5 


7.5 


mV 


Input Offset Current 


Ta = +70° C 


6.0 


25 


nA 


Ta = 0°C 


10 


40 


nA 


Input Bias Current 


Ta = +70° c 


10 


50 


nA 


Ta = 0°C 


20 


100 


nA 


Input Voltage Range 




±10 


±10 


V 


Common Mode Rejection Ratio 


Rs<10kn 


70 90 


70 90 


dB 


Supply Voltage Rejection Ratio 


RS<10kn 


25 200 


25 200 


mV/v 


Large Signal Voltage Gain 


RL>75kn, VoUT=±10V 


50k 


50k 


V/V 


Output Voltage Swing 


RL>75kn 


±10 


±10 


V 


Supply Current 




35 


200 


JLlA 


Power Consumption 




1.05 


6.0 


mW 


- 
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±3 VOLT OPERATION FOR 776C 
ELECTRICAL CHARACTERISTICS (Ta = 25°C. Unless Otherwise Specified) 


PARAMETERS 


CONDITIONS 


ISET = I -SmA 
MIN. TYP. MAX. 


ISET = ''5mA 
MIN. TYP. MAX. 


UNITS 


Input Offset Voltage 


Rs<10kJ2 


2.0 6.0 


2.0 6.0 


mV 


Input Offset Current 




0.7 6.0 


2.0 25 


nA 


Input Bias Current 




2.0 10 


15 50 


nA 


Input Resistance 




50 


5.0 


Mn 


Input Capacitance 




2.0 


2.0 


PF 


Offset Voltage Adjustment Range 




9.0 


18 


mV 


Large Signal Voltage Gain 


RL>75kn,VoUT=±^V 


25k 200k 




V/V 


RL>5kn, VoUT=±1V 




25 k 200k 


V/V 


Output Resistance 




5.0 


1.0 


kn 


Output Short-Circuit Current 




3.0 


5.0 


mA 


Supply Current 




13 20 


130 170 


mA 


Power Consumption 




78 120 


780 1020 


mW 


Transient Response 
(unity gain) 


Risetime 


V||vj = 20mV, Rl > 5kn, 
Cl= lOOpF 


3.0 


0.6 


MS 


Overshoot 





5 


% 


Slew Rate 


RL>5kn 


0.03 


0.35 


V/ms 


The following specifications apply for 0°C<T/\<+70°C 


Input Offset Voltage 


RS<10kn 


7.5 


7.5 


mV 


Input Offset Current 


Ta = +70° C 


6.0 


25 


nA 


Ta = o°c 


10 


40 


nA 


Input Bias Current 


Ta = +70° c 


10 


50 


nA 


Ta = 0°C 


20 


100 


nA 


Input Voltage Range 




±1.0 


±1.0 


V 


Common Mode Rejection Ratio 


Rs<10kn 


70 86 


70 86 


dB 


Supply Voltage Rejection Ratio 


Rs<iokn 


25 200 


25 200 


mV/v 


Large Signal Voltage Gain 


RL>75kJ2,VouT=±1V 


25k 




V/V 


RL>5kJ2,VouT=±1V 




25k 


V/V 


Output Voltage Swing 


R|_>75kn 


±2.0 ±2.4 




V 


RL>5kn 




±2.0 ±2.1 


V 


Supply Current 




25 


180 


mA 


Power Consumption 




150 


1080 


mW 
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TYPICAL PERFORMANCE CURVES FOR 776 AND 776C 



INPUT BIAS CURRENT 

AS A FUNCTION OF 

SET CURRENT 



I III 1 II 
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IjEj- SET CURRENT - uA 

CHANGE IN INPUT OFFSET 

VOLTAGE AS A FUNCTION 

OF SET CURRENT 
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INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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TEMPERATURE - °C 

CHANGE IN INPUT OFFSET 

VOLTAGE AS A FUNCTION 

OF AMBIENT TEMPERATURE 
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l„T - SET CURRENT - uA 



-60 -20 20 60 



TEMPERATURE - "C 



INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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TEAWERATURE - °C 

INPUT NOISE VOLTAGE 

AS A FUNCTION OF 

SET CURRENT 
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ISEJ- SET CURRENT -uA 



INPUT NOISE VOLTAGE AND 

CURRENT AS A FUNCTION 

OF FREQUENCY 
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1 1 
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3.0V<Vs<a8V 
T. " 25°'" 1 






„ 2(1 












>■ 


v^~- 


L 


«n <'SET ■- 










§ 


X 
















|io-« 




\, 














X. 




^v«.. 




in^'lsET-l* 


Al 




2 


s 






1 1 




s 


s 








r 1 1 

in' "SET ■'•**'- 








^^ 






in-" 






- 


1 1 1 





10-^ i 



INPUT NOISE CURRENT 

AS A FUNCTION OF 

SET CURRENT 
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Ta-25°C = 
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III 1 1 III! 



OPTIMUM SOURCE RESISTOR 

FOR MINIMUM NOISE AS A 
FUNCTION OF SET CURRENT 




FREQUENCY - Hz 



IjEj- SET CURRENT -mA 



.001 0.1 1 10 100 

IjET -SET CURRENT -uA 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 



>- 18 



2 12 
% 













- 










_ 


^^ 


T^-ou 


T 




,--- 


— 


- 


■ 




^ 




'" 




^ 


' 




S--*15 
SfT-1 














/ 


/' 








5|iA 












^ 






















/ 




isn"'-'" 


lA 












/ 


































V 


S-t3.t 


V 






















|\ 
















. 




' 


- 










1.5|iA< IcCT 


<!■ 


ijA 


















1 






1 


1 



lOOk 
LOAD RESISTANCE - fl 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



Ta-»°c 


1 

.5mA5|5£^<15mA 










R^ ■ 75kO 


>^ 








ISET'15MA. ^ 


'/ 
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^ 




-ISET-1 


5mA 




/ 


^ 
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±6 ±9 il2 ±15 ±18 

SUPPLY VOLTAGE - V 



GAIN-BANDWIDTH 

PRODUCT AS A FUNCTION 

OF SET CURRENT 
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IjEj- ST CURRENT -mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLiA776 



TYPICAL PERFORMANCE CURVES FOR 776 AND 776C 



OPEN LOOP VOLTAGE 
GAIN AS A FUNCTION OF 
AMBIENT TEMPERATURE 



600k 
SOOk 
400k 
300k 
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OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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TEMPERATURE - °C 



20 60 

TEMPERATURE - °C 



OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

SET CURRENT 
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IjEy- SET CURRENT -tiA 



COMMON MODE REJECTION 

RATIO AS A FUNCTION 

OF SET CURRENT 
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POWER SUPPLY REJECTION 

RATIO AS A FUNCTION 

OF SET CURRENT 
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SUPPLY CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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IS£j- SET CURRENT -mA 



IS£j- SET CURRENT -mA 



TEMPERATURE - °C 



STANDBY SUPPLY CURRENT 

AS A FUNCTION OF 

SET CURRENT 
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THERMAL RESPONSE OF INPUT 

OFFSET VOLTAGE TO STEP 
CHANGE OF CASE TEMPERATURE 
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ISE|- SET CURRENT - uA 
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TIME FROM HEAT APPLICATION - SECONDS 
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TIME FROM POWER APPLICATION- MIN. 



INPUT OFFSET VOLTAGE 

DRIFT AS A FUNCTION 

OF TIME 
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SLEW RATE 

AS A FUNCTION OF 

SET CURRENT 



10 






































































































/ 
























/ 


/ 
















Vc 


■ tl 


sv 


/ 


/ 












































^ 


/ 
























' , 






















/ 


/ 


/, 


s- 


±3.0 


v_ 














/ 


/ 


/ 


































































/ 
















0.01 








/ 




/ 


















/ 




/ 














































/ 




/ 




















/ 






/ 


















T.OOl 






/ 





















0.01 0.1 



VOLTAGE FOLLOWER 
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ijj^- SET CURRENT -mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA776 



BIASING CIRCUITS 



RESISTOR BIASING 




RSET CONNECTED TO GROUND 




RSET CONNECTED TO V" 

* Recommended for 

supply voltages less than ±6V. 



TRANSISTOR CURRENT 
SOURCE BIASING 




FET CURRENT SOURCE 
BIASING 



2 O- 
30- 




-OVq 



VOLTAGE OFFSET 
NULL CIRCUIT 




TRANSIENT RESPONSE 
TEST CIRCUIT 




T 



SET CURRENT AS A 
FUNCTION OF SET RESISTOR 



























































s, 






























s 






s 




















■■•■•. 




^ 


V 




s 








V<;-±15 


V 










■••. 


s 






v 


\> 


('/ 








































































/ 


\ 








s 










— 


vs 




3V^' 


>■■: 




s 


\ 




S 


S 


















\ 






N 


V 
















































































s 






•.. 
























s 


s 






























N 














































R^cTtoG^ 


J. 


















*• 






1 


1 























QUIESCENT CURRENT SETTING RESISTOR 
(ISETTOV ) 



vs 


'SET 


1.5mA 


15mA 


±1.5 V 


1.7Mn 


170kf2 


±3.0 V 


3.6M« 


360kn 


±6.0 V 


7.5Mf2 


750kn 


±15 V 


20MJ2 


2.0Mn 



Note: The juA776 may be operated with 
R connected to ground or V—, 



ISET EQUATIONS: 



V - 0.7 - V~ 
'S^-^^ RSET 

where RsET '^ connected to V' 



V"^ - 0.7 
where RsET '^ connected to ground. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA776 



TYPICAL APPLICATIONS 
HIGH ACCURACY SAMPLE AND HOLD 



HOLD 0-75nA 



ANALOG Vim _ SOURCE 2^ 43 92 P"AIN 

GATE T 

FD666 ~ 



INPUT 
-5V<V|M<+5V 



•"IL 




•HOLD CAPACITOR 




MULTIPLEXING AND SIGNAL CONDITIONING 
WITHOUT FET'S 



R2 IMJJ 




lookn 



2.7Mn 
t15VO— VA- 



lOkn 
s,0— VS^ 



NANO-WATT AMPLIFIER 



VinO— ^sA\- 



91kn> 22Mn 




HIGH INPUT IMPEDANCE 
AMPLIFIER 




+1BV <90kn <iokn 



-O'OUT 



^ 6 -15V 
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MA777 

PRECISION OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION — The ^lAlll is a monolithic Precision Operational Amplifier constructed 
using a low noise Fairchild Planar* epitaxial process. It is an excellent choice when performance versus 
cost trade-offs are possible between super beta or FET input operational amplifiers and low cost 
general purpose operational amplifiers. Low offset and bias currents improve system accuracy when 
used in applications such as long term integrators, sample and hold circuits and high source impedance 
summing amplifiers. Even though the input bias current is extremely low, the /iA777 maintains full 
±30 V differential voltage range. The internal construction utilizes isothermal layout and special 
electrical design to maintain system performance despite variations in temperature or output load. 
High common mode input voltage range, latch-up protection, short circuit protection and simple 
frequency compensation make the device versatile and easily used. 

• LOW OFFSET VOLTAGE AND OFFSET CURRENT 

• LOW OFFSET VOLTAGE AND CURRENT DRIFT 

• LOW INPUT BIAS CURRENT 

• LOW INPUT NOISE VOLTAGE 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 

Mini DIP 

Flatpak 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 

Mini DIP 
Operating Temperature Range 

Military (777) 

Commercial (777C) 
Lead Temperature 

Metal Can, DIP and Flatpak (Soldering, 60 seconds) 

Mini DIP (Soldering, 10 seconds) 
Output Short-Circuit Duration (Note 3) 



±22 V 





500 mW 




670 mW 




310mW 




570 mW 




±30 V 




+ 15 V 


-65° 


C to -1-1 50° C 


-55° 


C to +1 25° C 


-55° 


C to -HI 25° C 




0° C to 70° C 




300° C 




260° C 




Indefinite 



EQUIVALENT CIRCUIT 



INVERTING INPUT 9 9C0MP OFFSET NULL ? COMP. 




Notes on following pages. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE0UTLINE5B 



FREQUENCY 






COMPENSATION 


rn 




OFFSET NULL^^ 


8 


^" 


IMWFRTIMR J ,2 

INPUT T 1 





_|-^> OUTPUT 
J 


NON-INVERTING «i^? 
INPUT ^ 


4 

-o- 


_,^OFFSET NULL 



NOTE: Pin 4 connected to case 
ORDER INFORMATION 
TYPE PART NO. 

777 777 HM 

777C 777 HC 



14-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A 


NCC 


7"*^^ 


:iNc 


ICOMP )l- 


2 13 

3 12 




' inpSI \- 


» n 


J"' 


,m"&'i C 




3 OUTPUT 


INPUT ^ 


6 9 


3°^J1" 


Ncc: 


8 


JNC 



ORDER INFORMATION 
TYPE PART NO. 

777 777DM 

777C 777DC 



8-LEAD MINI DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



COMP OFFSET __r 



] OUTPUT 

■"null 



ORDER INFORMATION 
TYPE PART NO. 

777C 777TC 



10-LEAD FLATPAK+ 

(TOP VIEW) 
PACKAGE OUTLINE 3F 




1 • ■ M '• 















+ Available on special request 
ORDER INFORMATION 
TYPE PART NO. 

777 777FM 



* Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS •mA777 



ELECTRICAL CHARACTERISTICS FOR 777 (Vg = ±15 V, Ta = 25° C, Cc = 30 pF unless otherwise specified) 


PARAMETERS 


CONDITIONS 


M1N. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50 kn 




0.5 


2.0 


mV 


Input Offset Current 






0.25 


3.0 


nA 


Input Bias Current 






8.0 


25 


nA 


Input Resistance 




2.0 


10.0 




Mn 


Input Capacitance 






3.0 




pF 


Offset Voltage Adjustment Range 






±25 




mV 


Large Signal Voltage Gain 


RL>2kn, VouT=±10V 


50,000 


250,000 




V/V 


Output Resistance 






100 




n 


Output Short-Circuit Current 






±25 




mA 


Supply Current 






1.9 


2.8 


mA 


Power Consumption 






60 


85 


mW 


Transient Response 
(Voltage Follower, 
Gain of 1) 


Risetime 


V|N = 20mV, Cc = 30pF, 
Rl = 2 kn, Cl< 100 pF 




0.3 




JUS 


Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 1) 


RL>2kn 




0.5 




V/jus 


Transient Response 
(Voltage Follower, 
Gain of 10) 


Risetime 


V|N = 20mV, Cc = 3.5pF. 
Rl = 2 kn, Cl < 100 pF 




0.2 




MS 


Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 10) 


RL>2kn, Cc = 3.5pF 




5.5 




V/ms 


The following specifications apply for -55° C < T/^ < +125°C: 


Input Offset Voltage 


RS < 50 kfl 




0.5 


3.0 


mV 


Average Input Offset Voltage Drift 


Rs < 50 kn 




2.5 


15 


mV/°C 


Input Offset Current 








10 


nA 


Average Input Offset Current Drift 


25°C<Ta< +125°C 




2.5 


30 


pA/°C 


-55°C<Ta<25''C 




6.5 


150 


pA/°C 


Input Bias Current 








75 


nA 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rs < 50 kn 


80 


95 




dB 


Supply Voltage Rejection Ratio 


Rs < 50 kJ2 




13 


100 


juV/V 


Large Signal Voltage Gain 


RL>2kS2, VoUT = ±''OV 


25,000 






V/V 


Output Voltage Swing 


R\_> 10 kn 


±12 


±14 




V 


RL>2kn 


±10 


±13 




V 


Supply Current 


Ta = +125°C 




1.5 


2.5 


mA 


Ta = -55°C 




2.0 


3.3 


mA 


Power Consumption 


Ta = +125°C 




40 


75 


mW 


Ta = -55°C 




60 


100 


mW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS •iLiA777 



ELECTRICAL CHARACTERISTICS FOR 777C (Vs = ±15 V, Ta = 25° C, Cc = 30 pF unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50 kn 




0.7 


5.0 


mV 


Input Offset Current 






0.7 


20.0 


nA 


Input Bias Current 






25 


100 


nA 


Input Resistance 




1.0 


2.0 




Mn 


Input Capacitance 






3.0 




pF 


Offset Voltage Adjustment Range 






±25 




mV 


Large\Signal Voltage Gain 


RL>2kn, VouT = ±10V 


25,000 


250,000 




V/V 


Output Resistance 






100 




n 


Output Short-Circuit Current 






±25 




mA 


Supply Current 






1.9 


2.8 


mA 


Power Consumption 






60 


85 


mW 


Transient Response 
(Voltage Follower, 
Gain of 1) 


Risetime 


V|N = 20mV, Cc = 30pF, 
RL = 2kn, Cl< 100 pF 




0.3 




JUS 


Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 1) 


RL>2kn 




0.5 




V/ms 


Transient Response 
(Voltage Follower, 
Gain of 10) 


Risetime 


V|N = 20mV, Cc = 3.5pF, 
RL = 2kn, Cl< 100 pF 




0.2 




MS 


Overshoot 




5.0 




% 


Slew Rate 

(Voltage Follower, Gain of 10) 


RL>2kn 




5.5 




V/ms 


The following specifications apply for 0°C < Ta < +70° C 


Input Offset Voltage 


Rs < 50 kSl 




0.8 


5.0 


mV 


Average Input Offset Voltage Drift 


RS < 50 kn 




4.0 


30 


mV/°c 


Input Offset Current 








40 


nA 


Average Input Offset Current Drift 


25°C<Ta< + 70°C 




0.01 


0.3 


nA/°C 


0°C<Ta < + 25°C 




0.02 


0.6 


nA/°C 


Input Bias Current 








200 


nA 


Input Voltage Range 




+ 12 


±13 




V 


Common Mode Rejection Ratio 


Rs < 50 ki2 


70 


95 




dB 


Supply Voltage Rejection Ratio 


Rs < 50 kn 




15 


150 


mV/v 


Large Signal Voltage Gain 


R\_> 2kn, VouT = ±10V 


1 5,000 






V/V 


Output Voltage Swing 


H]_> 10 kn 


±12 


±14 




V 


RL>2kn 


±10 


±13 




V 


Power Consumption 






60 


100 


mW 


NOTES 

1. Rating applies to ambient temperatures up to 70° C. Above 70° C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for the DIP 
5.6 mW/'c for the Mini DIP and 7.1 mW/°C for the Flatpak. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS •mA777 



OPEN LOOP VOLTAGE 
GAIN AS A FUNCTION 
OF SUPPLY VOLTAGE 



TYPICAL PERFORMANCE CURVES FOR 777 AND 777C 

INPUT COMMON MODE 

VOLTAGE RANGE AS A 

FUNCTION OF SUPPLY 

VOLTAGE 











Ta 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



777:-55°C<T^ 


<125°C 








. R| ■ 2kQ 
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SUPPLY VOLTAGE -±V 



INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT CURRENT AS 

A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS -mA??? 



TYPICAL PERFORMANCE CURVES FOR 777 AND 777C 



OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY 
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OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY FOR VARIOUS 

GAIN/COMPENSATION IQPTIONS 
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TYPICAL PERFORMANCE CURVES FOR 777 AND 777C 



THERMAL RESPONSE OFINPUT OFFSET VOLTAGE 
TO STEP CHANGE OF CASE TEMPERATURE 
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TYPICAL APPLICATIONS 

BIAS COMPENSATED LONG TIME INTEGRATOR 



SAMPLE AND HOLD 



V^V— OV+ 




o OUTPUT 



INPUT 



SAMPLE »■ 




OUTPUT 



'Adjust R3 for minimum integrator drift 



CAPACITANCE MULTIPLIER 



AMPLIFIER FOR CAPACITANCE TRANSDUCERS 




lOtiF^ 



C=-^Ci 



. '''os ^ 'os "1 



3SlkQ 



Rj' R3 




-L lOMQ 



Low Frequency Cutoff R,| x C^ 



BILATERAL CURRENT SOURCE 



HIGH SLEW RATE POWER AMPLIFIER 



INPUT 




R5 > 2k?2 



'AV- 



lOOkQ OUTPUT 



'OUT 



_ "^3 ^IN 



Ri R 



1 "5 



^ R^ R^ . Ro ""A '' ( 



INPUT 




0-15V 



+ 100 v common mode range 
Instrumentation amplifier 



INPUTS 



R R 

— = — for best CMRR 

R7 R4 



R- = Re = 10R- 



Gain 



_ "7 




instrumentation amplifier with 
high common mode rejection 



o OUTPUT 



Re^siko 

■o OUTPUT 




R R 

2= _6 for best CMRR 
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MA791 

POWER OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION — The juA791 is a high performance Monolithic Operational Amplifier 
constructed using the Fairchild Planar* Epitaxial process with input characteristics similar to the 
mA741 operational amplifier and 1 amp available output current. It is intended for use in a wide 
variety of applications including audio amplifiers, servo amplifiers, and power supplies. The high gain 
and high output power capability provide superior performance wherever an operational amplifier/ 
power booster combination is required. The jLtA791 is thermal and short circuit protected. 



CURRENT OUTPUT TO 1 AMP 

SHORT CIRCUIT PROTECTION 

OFFSET VOLTAGE NULL CAPABILITY 

NO LATCH-UP 

LARGE COMMON-MODE AND DIFFERENTIAL MODE RANGES 

THERMAL OVERLOAD PROTECTION 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5H 









OFFSET ADJUST 








(OPTIONAL) 


COMPENSATIOI\l(^>,^ 


-(). 


^\^ 


V- 


rT ^ 


8 


^Q 


(SHORTED 

"1 


Jio 




V, INVERT 

BVj' IMPUT 

sOnon-invert 


OUTPUT 


^1 - 




^f INPUT 




v>0^ 


■o 


^^.^X? COMPENSATION 




CURRENT SENSE 



ORDER INFORMATION 
TYPE PART NO. 

791 791 KM 

791 C 791 KC 



EQUIVALENT CIRCUIT 



NON-INVERTING 
INPUT 
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•v^ INPUT 



p— ^ 

— ^^ — r 



■'1 S "2 < «3 



COMPENSATION 





^ 



D, K». 
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■ R9 > "10 



THERMAL SHUTDOWN 



^ 



o,p- 



4C" 



- "^^-h:" 



Q28 



CURRENT 
SENSE 
— 03 



^D2 



-< 



Q30 



COMPENSATION 



*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA791 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Note 3) 

Military (791) 

Commercial (791 C) 
Peak Output Current (Note 3) 

Continuous Internal Power Dissipation (Total Package) (Note 1) 
Continuous Internal Power Dissipation (Per Output Transistor) (Note 1) 
Peak Internal Power Dissipation (Per Output Transistor fort < 5 seconds) 
Differential Input Voltage 
Input Voltage (Note 2) 
Voltages between offset Null and V_ 
Operating Temperature Range 

Military (791) 

Commercial (791 C) 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds max.) 



±22 V 

±18V 

1.25 A 

15W 

10W 

15W 

±30 V 

±15V 

±0.5 V 

-55°Cto+125°C 

0°Cto+70°C 

-65°Cto+150°C 

+280° C 



NOTES 

1. Rating applies for 25 C case temperature, maximum power dissipation and safe area limitations must be observed for case temperatures 
above 25°C. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Under short circuit conditions, the safe operating area and dc power dissipation limitations must be observed. 



±15 VOLT OPERATION FOR 791 
ELECTRICAL CHARACTERISTICS (Tq = 25°C unless othenwise specified) 



PARAMETERS 


CONDITIONS 


MiN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS< 10 kn 




1.0 


5.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mn 


Offset Voltage Adjustment Range 






±15 




mV 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 




70 






dB 


Power Supply Rejection Ratio 








150 


juV/V 


Large Signal Voltage Gain 


Rl= 1 kn 


50,000 






V/V 


rl = iin 


50,000 






V/V 


Output Voltage Swing 


Rsc = 0. Rl = 1 kn 


±12 


±14 




V 


RSC = 0, R|_ = 1112 


±12 


±12.2 




V 




Rsc = 0.7n 




1000 




mA 


Output Short Circuit Current 


Rsc = 1 -50 




500 




mA 


Supply Current (Zero Signal) 








25 


mA 



The following specifications apply for -55°C < Tc ^ +125°C 



Input Offset Voltage 



RS < 1 kn 



mV 



Input Offset Current 



500 



nA 



Input Bias Current 



1.5 



juA 



Common Mode Rejection Ratio 



70 



dB 



Power Supply Rejection Ratio 



150 



juV/V 



Large Signal Voltage Gain 



R|_= 1 kn 



25,000 



Rl = iin 



25,000 



V/V 



V/V 



Output Voltage Swing 



Rsc = 0, Rl = 1 kn 



±11.5 



Rsc = 0, Rl = 11J2 



±11.5 



Supply Current (Zero Signal) 



30 



mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • MA791 



FREQUENCY COMPENSATION 



+15 V 

9 



NON-INVERTING 



INVERTING 

o 



nlO uF SOLID TANTALUM 
—L 

OUTPUT COMPENSATION 

i — W^|— 

0033 mF 

RSC 

-vw 




10 vF SOLID TANTALUM 



GAIN 


Cc 


1 

10 

100 


100 pF 
5pF 
Not. Req. 



Rsc 


'so 


o.en 

1.5J2 

3.on 


1.0 A 
500 mA 
250 mA 



NOTE 
1. Power supply decoupling capacitors and compensation networks must have short leads and must be located at the amplifier pins. 



±15 VOLT OPERATION FOR 791C 



ELECTRICAL CHARACTERISTICS (Tq = 


25°C unless otherwise specified) 










PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS< 10 kJ2 




2.0 


6.0 


mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


1.0 




MSI 


Offset Voltage Adjustment Range 






±15 




mV 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 




70 






dB 


Power Supply Rejection Ratio 








150 


mV/v 


Large Signal Voltage Gain 


Rl = 1 kJ^ 


20k 






V/V 


Rl = iin 


20k 






V/V 


Output Voltage Swing 


Rsc^O'Rl = 1 kn 


±11.5 


±14 




V 


RSC^O, Rl = 11J2 


±11.5 


±12.2 




V 


Output Short Circuit Current 


Rsc = o.7n 




1000 




mA 


Rsc = 1 -5^ 




500 




mA 


Supply Current (Zero Signal) 








25 


mA 



The following specifications apply for 0°C < Tc < 70°C 










Input Offset Voltage 


Rs< 10 kn 






7.5 


mV 


Input Offset Current 








300 


nA 


Input Bias Current 








800 


nA 


Common Mode Rejection Ratio 




70 






dB 


Power Supply Rejection Ratio 








150 


mV/v 


Large Signal Voltage Gain 


Rl= 1 kn 


15k 






V/V 


Rl = iin 


15k 






V/V 




Rsc = 0, Rl = T kn 


±11.0 






V 


Output Voltage Swing 


Rsc = 0' Rl = ll" 


±11.0 






V 


Supply Current (Zero signal) 








30 


mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA791 



TYPICAL PERFORMANCE CURVES FOR 791 AND 791C 



TYPICAL INPUT BIAS CURRENT 

AS A FUNCTION OF 

CASE TEMPERATURE 



V = ± 


15 V 










\ 












s 


\ 












\ 


s 












\, 


V 












^ 


-^ 





-20 20 60 100 140 180 

Tc - CASE TEMPERATURE - °C 



TYPICAL INPUT OFFSET 

CURRENT AS A FUNCTION OF 

CASE TEMPERATURE 



V = J 


16 V 










\ 












s 


\ 












\ 














V 


^_ 



















100 M40 180 



OUTPUT RESISTANCE 

AS A FUNCTION OF 

FREQUENCY (OPEN LOOP) 



































a 10.0 






























1 






























1 


< 

te 7.6 
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' 




H 6.0 
O 










OUT<0 












/j 


1 






















S 


^. 


y 


/ 






1 2.5 






















,' 


/' 
















OUT>0 






y 


































































Tc - CASE TEMPERATURE - °C 



100 Ik 10 k 100 k 1 M 10 M 

FREQUENCY - Hz 



TYPICAL PERFORMANCE CURVE 

VOLTAGE GAIN AS A FUNCTION 

OF POWER SUPPLY VOLTAGE 





















Tc = 


-55°C 








^ 


Tc = 25°C 






^ 




Tc" 


125°C 





























10 15 20 25 



POWER SUPPLY VOLTAGE - + V 



TYPICAL POWER SUPPLY REJECTION 

RATIO AS A FUNCTION OF 

FREQUENCY (791) 

















V 


_ 


IN 

±16VJ 


■"' 




N 










1 


; = 


25° 








^ 
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s, 
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" 


N 

























Ik 10 k 

FREQUENCY - H 



100 k 1 M 



INPUT NOISE VOLTAOe 

AS A FUNCTION OF 

FREQUENCY 



V 


III 

= ±15V 
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FREQUENCY - Hz 



INPUT NOISE CURRENT 

AS A FUNCTION OF 

FREQUENCY 









II 1 


n 
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-26 



































TOTAL NOISE (20 Hz-20 kHz) 
AS A FUNCTION OF 
CASE TEMPERATURE 



-1 1 — I — : — r 



X FILTER 
I 20 Hz - 20 kH; 



GAIN -1000 R^=100n 
.GAIN- 100 Rx= 1 kf! ^ 

GAIN -10 Rx=10kB 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
OUTPUT CURRENT 



Vs-± 


15 V 










"^ 




























^c- 


i.'5 a 


\c- 


0.62 




Rsc- 


3.0 Q 





















FREQUENCY -Hz 



Tc - CASE TEMPERATURE - °C 



250 500 760 1000 1260 1500 

IQUT - OUTPUT CURRENT - ± mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA791 



TYPICAL PERFORMANCE CURVES FOR 791 AND 791 C (Cont'd) 



MAXIMUM POWER 

DISSIPATION PER OUTPUT 

TRANSISTOR AS A FUNCTION 

OF CASE TEMPERATURE 



















































































6°C/W 
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-50 -25 25 50 75 100 125 

Tc - CASE TEMPERATURE - C 

SHORT CIRCUIT CURRENT 

AS A FUNCTION OF 

CASE TEMPERATURE 
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■— ."sc^ 
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- 








Br. 


: = 3.oi 
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-50 -25 26 60 76 100 125 

Tc - CASE TEMPERATURE - °C 

VOLTAGE GAIN 

AS A FUNCTION OF 

OPEN LOOP FREQUENCY RESPONSE 
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III 

V = 


:15V 
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^ 


c = 


26" 
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^1 
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Cc 
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FREQUENCY - Hz 



OUTPUT SAFE OPERATING AREA 
PER OUTPUT TRANSISTOR 
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-1.0 -0.6 0.6 1.0 
IQUT - OUTPUT CURRENT - AMP 

POWER BANDWIDTH AS A FUNCTION 
OF CLOSED LOOP GAIN 
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CLOSED LOOP GAIN 



OPEN LOOP PHASE RESPONSE 

AS A FUNCTION OF 

FREQUENCY 



40 



-40 
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V 


_ 


III 

± 15V 
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25° 




^ 
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hJJl 
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SHORT CIRCUIT CURRENT 

AS A FUNCTION OF CURRENT 

SENSE RESISTOR, Rsc 
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SLEW RATE AS A FUNCTION 
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CLOSED LOOP GAIN 



FREQUENCY RESPONSE FOR 
CLOSED LOOP GAINS 
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III 1 II 

V = ±16V 
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FREQUENCY - Hz 



1 M 10 M 



TYPICAL OFFSET VOLTAGE 

UN-NULLED AS A FUNCTION OF 

CASE TEMPERATURE 



TYPICAL OFFSET VOLTAGE NULLED 

ASA FUNCTION OF 

CASE TEMPERATURE 
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± 16 V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA791 



TYPICAL APPLICATIONS 



POSITIVE VOLTAGE REGULATOR 

+30 V 



20 k 



20k 

-vw- 



I h— ^^^ I 



20 k , — »>100k 




'OUT 

— o 



T 



n 



100 pF 



NOTES: 

to 27 V regulator 

500 mA output current 



DC SERVO AMPLIFIER 




I SIZE 8 OR 9 12 V-^ 
SERVOMOTOfl 



0-15 V 



AC SERVO AMPLIFIER 
BRIDGE TYPE 



lO — II — wv * vw 



+28 V 

o 



+28 V 10 k 

O— WAv t 



^ ,JJ^pS033MF 




i.en 



5 pF < 5 k 



o 



+28 V " 



i 




1.512 



SERVOMOTOR 



100 pF 



3-105 



101 • 201 

GENERAL PURPOSE OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTIOiSI - The 101 and 201 are General Purpose monolithic Operational Ampli- 
fiers constructed using the Fairchild Planar* epitaxial process. They are intended for a wide range of 
analog applications where tailoring of frequency characteristics is desirable. The 101 and 201 
compensate easily with a single external component. High common mode voltage range and absence 
of "latch-up" make the 101 and 201 ideal for use as voltage followers. The high gain and wide range 
of operating voltages provide superior performance in integrator, summing amplifier, and general 
feedback applications. The 101 and 201 are short-circuit protected and have the same pin con- 
figuration as the popular juA741 , mA748 and juA709. 



SHORT-CIRCUIT PROTECTION 

OFFSET VOLTAGE NULL CAPABI LITY 

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

LOW POWER CONSUMPTION 

NO LATCH UP 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, DIP 
Operating Temperature Range 

Military (101) 

Commercial (201) 
Lead Temperature (Soldering, 60 seconds) 



±22V 

500 mW 

670 mW 

±30V 

±15V 

-65°Cto+150°C 

-55°Cto+125°C 

0°Cto +70° C 

300° C 



EQUIVALENT CIRCUIT 



INVERTING INPUT - 



NON INVERTING INPUT 






COMP NULL 9 COMP 



M^ 




OFFSET NULL 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 



COMPENSATION 



OFFSET NULL 



OFFSET NULL 



NOTE: Pin 4 connected to case. 



ORDER INFORMATION 

TYPE PART NO. 

101 LM101H 

201 LM201H 




14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



NC 


l: 


1 




14 


Z2 


NC 


NC 


'u 


2 




13 


ZJ 


NC 


OFFSET NULL 
(COMP) 


[:: 


3 




12 


U 


FREQ. COMP. 


INVERT INPUT 


l: 


4 


^ 


11 


Zl 


V+ 




ON INVERTING 


l: 


5 


>^ 


[lO 


ZJ 


OUTPUT 


INPUT 




V- 


d 


6 




9 


ZJ 


OFFSET NULL 


NC 


c 


7 




8 


Zl 


NC 



ORDER INFORMATION 



TYPE 
101 
201 



PART NO. 
LM101D 
LM201D 



Notes on following pages 



'Planar is a^patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101 • 201 



ELECTRICAL CHARACTERISTICS FOR 101 (±5.0V < Vs < ±20V, Ta = 25° C, 0^ = 30pF unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs< 10 kn 




1.0 


5.0 


mV 


Input Offset Current 






40 


200 


nA 


Input Bias Current 






120 


500 


nA 


Input Resistance 




300 


800 




kSl 


Supply Current 


Vs = ±20V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


Vs = ±15V 

VouT = ±10V, RL>2kn 


50 


160 




V/mV 



The following specifications apply for — 55°C < Ta < +125°C: 



Input Offset Voltage 


Rs<10kn 






6.0 


mV 


Average Temperature Coefficient 


Rs < 50n 




3.0 




mV/°c 


of Input Offset Voltage 


Rs< lOkfZ 




6.0 




mV/°c 


Input Offset Current 


Ta = +125°C 




10 


200 


nA 


Ta = -55° C 




100 


500 


nA 


Average Temperature Coefficient 
of Input Offset Current 


+25°C<Ta<+125°C 
-55°C<Ta<+25°C 




0.01 
0.02 


0.1 
0.2 


nA/°C 
nA/°C 


Input Bias Current 


Ta = -55°C 




6.28 


1.5 


mA 


Supply Current 


Ta = +125°C, Vs = ±20V 




1.2 


2.5 


mA 


Large Signal Voltage Gain 


Vs = ±15V. VoUT = ±10V 
RL>2kn 


25 






V/mV 


Output Voltage Swing 


Vs = ±15V 


RL = 10kn 


±12 


±14 




V 


RL = 2kn 


±10 


±13 




V 


Input Voltage Range 


Vs = +15V 


±12 






V 


Common Mode Rejection Ratio 


Rs< lOkn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs<iokn 


70 


90 




dB 



NOTES 

1. Rating applies to ambient temperature up to 70° C. Above 70°C ambient derate linearly at 6.3mW/°C for the Metal Can and 8.3mW/°C 
for the DIP. 

2. For supply voltages less than ±1 5V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. The 101 ratings apply to +125°C case temperature or +75°C ambient temperature. The 
201 ratings apply to case temperatures up to +70° C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 101 • 201 



ELECTRICAL CHARACTERISTICS FOR 201 (+5.0V < Vs < ±15V, Ta = 25° C. C-| = 30pF unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS< 10k£2 




2.0 


7.5 


mV 


Input Offset Current 






100 


500 


nA 


Input Bias Current 






0.25 


1.5 


juA 


Input Resistance 




100 


400 




kn 


Supply Current 


Vs = ±15V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


Vs = ±15V 

VouT = ±10V, RL>2kf2 


20 


150 




V/mV 



The following specifications apply for 0°C < T/s^ < 70°C: 



Input Offset Voltage 


Rs< 10 kn 






10 


mV 


Average Temperature Coefficient 


Rs < 50n 




6.0 




mV/°c 


of Input Offset Voltage 


RS< 10 kn 




10.0 




mV/°c 


Input Offset Current 


Ta = 70° C 




50 


400 


nA 


Ta = 0°C 




150 


750 


nA 


Average Temperature Coefficient 
of Input Offset Current 


25°C<Ta<70°C 
0°C<Ta<25°C 




0.01 
0.02 


0.3 
0.6 


nA/°C 
nA/°C 


Input Bias Current 


Ta = 0°C 




0.32 


2.0 


mA 


Large Signal Voltage Gain 


Vs = ±15V, VouT = ±10V 
RL>2kf2 


15 






V/mV 


Output Voltage Swing 


Vs = ±15V 


RL = 10kn 


±12 


±14 




V 


RL=2kn 


+ 10 


+ 13 




V 


Input Voltage Range 


Vs = ±15V 


±12 






V 


Common Mode Rejection Ratio 


RS< ^OkSl 


65 


90 




dB 


Supply Voltage Rejection Ratio 


RS< lOkn 


70 


90 




dB 
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101A-201A-301A 

GENERAL PURPOSE OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 101 A, 201 A and 301 A are General Purpose nnonolithic Operational 
Amplifiers constructed using the Fairchild Planar* epitaxial process. These integrated circuits are 
intended for applications requiring low input offset voltage or low input offset current. The accuracy 
of long interval integrators, timers and sample and hold circuits is improved due to the low drift and 
low bias currents of the 101 A, 201 A, or 301 A. Frequency response may be matched to the individual 
circuit need with one external capacitor. The absence of "latch-up" coupled with internal short circuit 
protection make the 101 A, 201 A and 301 A virtually foolproof. The 101 A, 201 A and 301 A are pin 
compatible with the popular mA709, mA741 , mA748 and mA777. 

• LOW OFFSET CURRENT AND VOLTAGE 

• LOW OFFSET CURRENT DRI FT 

• LOW BIAS CURRENT 

• SHORT CIRCUIT PROTECTED 

• LOW POWER CONSUMPTION 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Military and Instrument (101A and 201A) ±22V 

Commercial (301 A) ±18V 

Internal Power Dissipation (Note 1) 

Metal Can 500 mW 

DIP 670mW 

Flatpak 570mW 

Mini DIP 310mW 

Differential Input Voltage ±30V 

Input Voltage (Note 2) ±1 5V 

Storage Temperature Range 

Metal Can, DIP, and Flatpak — 65°C to +1 50°C 

Mini DIP -55°C to +125°C 

Operating Temperature Range 

Military (101 A) -55°C to +125°C 

Instrument (201 A) -25°Cto+85°C 

Commercial (301 A) 0°Cto+70°C 

Lead Temperature (Soldering) 

Metal Can, DIP and Flatpak (60 seconds) 300°C 

Mini DIP (10 seconds) 260°C 

Output Short Circuit Duration (Note 3) Indefinite 



EQUIVALENT CIRCUIT 

INVERTING INPUT - 



9C0MP NULL 9 COMP 



NON-INVERTING INPUT ■ 





OFFSET NULL 



Notes on page 3 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 

COMPENSATION 



OFFSET NULL ( 
j 


H*' 




V* 


INVERTING /VJ — 
INPUT V 


^^>-ip OUTPUT 


MT 


y^b T 


"^'iNpSr'''^ ^Xjy^O OFFSET NULL 


V" 


NOTE; PIN CONNECTED TO CASE 


ORDER INFORMATION 


TYPE PART NO. 


101A LM101AH 


201 A LM201AH 


301A LM301AH 


14-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A 


NCC 


\U 


^NC 


Ncc; 


2 ,3 


^NC 


""^^IZnC 


3 12 


:::]F«EQcoMP 


INVERT ,NPUT|i: 


"-Vt" 


H-' 


NON,»VERT,NG[- 


^^-^^ 


:] OUTPUT 


v-c: 




^OFPSETNULL 


Nee 


7 


:jnc 



ORDER INFORMATION 
TYPE PART NO. 

101A LM101AD 

201A LM201AD 

301A LM301AD 



10-LEAD FLATPACK 

(TOP VIEW) 

PACKAGE OUTLINE 3F 



NC L... 


1* 


10 




OFFSET NULL-, , ,. 
FREQ COMP ' 


2 


9 


1 


NWDimr. INPIITI 


-^ 


8 




NON-INVERTING. 

INPUT 1 


1_^ 


'~LJ 




v-1 


5 


6 





OUTPUT 
OFFSET 
NULL 



Available on special request 

ORDER INFORMATION 
TYPE PART NO. 

101A LM101AF 



201 A 



LM201AF 



8-LEAD MINIDIP 

(TOP VIEW) 

PACKAGE OUTLINE 9T 



OFFSET NULL 

(COMP.) 

INVERT INPUT 

NON-INVERT 

INPUT 



c:4 



=1 

5 ID 



ORDER INFORMATION 
TYPE PART NO. 

301A LM301AN 



"Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 101A* 201A« 301A 



ELECTRICAL CHARACTERISTICS FOR 101A and 201A (±5.0V < Vs < ±20V, Ta = 25°C, Ci = 30pF unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


RS< 10 k« 




0.7 


2.0 


mV 


Input Offset Current 






1.5 


10 


nA 


Input Bias Current 






30 


75 


nA 


Input Resistance 




1.5 


4.0 




Mn 


Supply Current 


Vs = ±20V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


Vs = ±15V 

VOUT = ±10V, RL>2kn 


50 


160 




V/mV 



The following specifications apply for — 55°C < Ta < +125°C 


(Note 4) 










Input Offset Voltage 


Rs< lOkn 






3.0 


mV 


Average Temperature Coefficient 
of Input Offset Voltage 






3.0 


15 


mV/°c 


Input Offset Current 








20 


nA 


Average Temperature Coefficient 


+25°C<Ta<+125°C 




0.01 


0.1 


nA/°C 


of Input Offset Current 


-55°C < Ta < +25°C 




0.02 


0.2 


nA/°C 


Input Bias Current 








100 


nA 


Supply Current 


TA = t125°C, Vs = ±20V 




1.2 


2.5 


mA 


Large Signal Voltage Gain 


Vs = ±15V, VoUT = ±10V 


25 






V/mV 


Output Voltage Swing 


Vs = ±15V 


Rl = lOkn 


±12 


±14 




V 


RL = 2kn 


±10 


±13 




V 


Input Voltage Range 


Vs = ±20V 


±15 






V 


Common Mode Rejection Ratio 


RS< lOkn 


80 


96 




dB 


Supply Voltage Rejection Ratio 


RS< lOkn 


80 


96 




dB 



GUARANTEED PERFORMANCE CURVES FOR 101A AND 201A 



INPUT VOLTAGE RANGE 
VS. SUPPLY 



OUTPUT SWING VS. SUPPLY 



VOLTAGE GAIN VS. SUPPLY 
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SUPPLY VOLTAGE - ±V 



SUPPLY VOLTAGE - ±V 



SUPPLY VOLTAGE - ±V 
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ELECTRICAL CHARACTERISTICS FOR 301A (±5.0V < Vs < ±15V, Ta = 25°C, Ci = 30pF unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


RS< 10kn 




2.0 


7.5 


mV 


Input Offset Current 






3 


50 


nA 


Input Bias Current 






70 


250 


nA 


Input Resistance 




0.5 


2 




MSI 


Supply Current 


Vs = ±15V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


Vs = ±15V 

VOUT = ±10V, RL>2kr2 


25 


160 




V/mV 



The following specifications apply for 0°C < Tj\ < 70°C: 



Input Offset Voltage 


RS< lOkn 






10 


mV 


Average Temperature Coefficient 
of Input Offset Voltage 






6.0 


30 


mV/°c 


Input Offset Current 








70 


nA 


Average Temperature Coefficient 


25°C<Ta <70°C 




0.01 


0.3 


nA/°C 


of Input Offset Current 


0°C<Ta<25°C 




0.02 


0.6 


nA/°C 


Input Bias Current 








300 


nA 


Large Signal Voltage Gain 


Vs = ±15V, VoUT = ±10V 
RL>2kn 


15 






V/mV 


Output Voltage Swing 


RL=10kn 


±12 
±10 


±14 
±13 




V 
V 


Input Voltage Range 


Vs = ±15V 


±12 






V 


Common Mode Rejection Ratio 


Rs< lOkn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs< lOkn 


70 


90 




dB 



NOTES: 

(1) Rating applies to ambient temperature up to 70° C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°Cfor 
the DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak. 

(2) For supply voltages less than ±15 V, the absolute maximum input voltage Is equal to the supply voltage. 

(3) Short circuit may be to ground or either supply. 101 A and 201 A ratings apply to +125°C case temperature or +75° C ambient temperature. 
301 A ratings apply for case temperatures to 70°C. 

(4) All 201 A specifications apply for -25°C ^ Ta ^ +85°C unless otherwise specified. 



GUARANTEED PERFORMANCE CURVES FOR 301A 



INPUT VOLTAGE RANGE 
VS. SUPPLY 



OUTPUT SWING VS. SUPPLY 
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VOLTAGE GAIN VS. SUPPLY 
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SUPPLY VOLTAGE - ±V 



SUPPLY VOLTAGE - iV 



Supply voltage - ±v 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* 101A» 201A« 301A 



TYPICAL PERFORMANCE CURVES FOR 101A, 201A AND 301A (Unless Otherwise Specified) 



VOLTAGE GAIN 
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CURRENT LIMITING 
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TYPICAL PERFORMANCE CURVES FOR 101A, 201A AND 301A 



OPEN LOOP FREQUENCY 
RESPONSE 
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COMPENSATION CIRCUITS 

(All pin numbers shown refer to 8 pin TO-5 package) 



SINGLE POLE COMPENSATION 

R2 
VVN( 




TWO POLE COMPENSATION 



-VimO-VW-A 



3 3 

+ VmO-V>A 



Ri C. 

Cl> —^ 

' Rl + R2 

Cs= 30 pF 

C2 = 10 Ci 




icp 



■^v, 



OUT 



^R4 
flOk 



FEEDFORWARD COMPENSATION 

C2 




* — o ^OUT 



l50pF 



C2 = 

27rfoR2 
f o = 3 MHz 
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TYPICAL APPLICATIONS 

(All pin numbers shown refer to 8 pin TO-5 package) 



FAST VOLTAGE FOLLOWER 



?%T 




Power Bandwidth: 15 kHz 
Slew Rate: IV/JUs 



VOLTAGE COMPARATOR FOR 
DRIVING DTL OR TTL 
INTEGRATED CIRCUITS 



INPUTS 




OUTPUT 



VimO- 



MULTIPLE APERTURE 
WINDOW DISCRIMINATOR 



V,., > V, 



lOIA >-T-^V3<V|^<V4 




IN >\ 



V2<V|N<V3 



V,M>V, 



INVERTING AMPLIFIER 
-WITH BALANCING CIRCUIT 



R| R2 

INPUT o—W^r-* VW 



1— WVr- 

1 Req^ 




o OUTPUT 



^ May be zero'or equal to parallel connbination 
of R1 and R2 for minimum offset. 



FAST SUMMING AMPLIFIER 



R| 
30kii 




o^OUT 



Power Bandwidth: 250 l<Hz 
Small Signal Bandwidth: 3.5 MHz 
Slew Rate: 10V//Hs 



BILATERAL CURRENT SOURCE 




■o'OUT 



•0UT = 



R3V1N 



Rl R5 
R3= R4+ R5 
Rl = R2 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* 101A* 201A» 301A 



TYPICAL APPLICATIONS (CON'D) 
(All pin numbers shown refer to 8 pin TO-5 package) 



LOW FREQUENCY SQUARE WAVE 
GENERATOR 




LOW IMPEDANCE 
OUTPUT 

CLAMPED 
' OUTPUT 

DI,6.2V 
D2,6.2V 



* Adjust C-j for frequency 



DOUBLE ENDED LIMIT DETECTOR 




VouT = 4-6VFOR Vl<V|n<Vu 

VoUT = 0VFOR V,N< Vl OR V,N < Vu 



PRACTICAL DIFFERENTIATOR 



R| C| 



27rR2Ci 



27rRi Ci 




o'OUT 



27rR2 C2 
*c <^h <C *unity gain 



CIRCUIT FOR OPERATING 
WITHOUT A NEGATIVE SUPPLY 



+ I0V6 




VOUT 



FREE-RUNNING MULTIVIBRATOR 




1^ i-t— o^OUT 



Chosen for oscillation at 100 Hz 



PULSE WIDTH MODULATOR 



V|M lOOkfl 




O^OUT 



DI,6.2V 
D2,6.2V 



GAIN TEST CIRCUIT 



Vn, IT O- 



'OUT^'-^r 
DIGITAL io.47/iF 
VOLTMETER J_ 




50kilS 5±0.5pF 

0.0!%? 

^ 30pF,5.0% 




D.C. INPUT 
(tlOV FOR 
Vs = ±l5V) 

son w 

-\W-oV|N 
:0.02/iF 



TOLERANCE OF ALL UNMARKED 
RESISTORS IS 1% 



Vim X 103 10 X 103 



^VO 



VoUT 



Vqut 



FOR +10V INPUT 
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107 -207 -307 

GENERAL PURPOSE OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION— The 107 series of General Purpose Operational Amplifiers is constructed 
using the Fairchild Planar* epitaxial process. Advanced processing techniques have reduced the 107 
input current an order of magnitude below industry stand^ds such as the juA709 while still replacing, 
pin-for-pin, jliA709, 101, 101 A, and mA741. The 107, 207, and 307 offer better accuracy, internal 
compensation, and lower noise for high impedance circuit applications while providing features similar 
to the 101 A. The low input currents allow the device to be used in slow-charge applications such as 
long period integrators, slow ramps, and sample-and-hold circuits. The 207 is identical to the 107 
except that 207 performance i« guaranteed from -25°C to +85°C while the 107 performance is 
guaranteed over a — 55°C to +125°C temperature range. The 307 is available in both TO-99 and 8-lead 
mini DIP packages and is guaranteed over a 0°C to +70°C temperature range. 



• LOW OFFSET VOLTAGE 

• LOW INPUT CURRENT 

• LOW OFFSET CURRENT 

• GUARANTEED DRI FT CHARACTIIIISTICS 

• GUARANTEED OFFSETS OVER COMMON MODE RANGE 



EQUIVALENT CIRCUIT 




a 



^ 



<" 






4 1 



>10l< 



Pin Connections Shown Are For Metal Can. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5B 




Note: Pin 4 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 

107 LM107H 

207 LM207H 

307 LM307H 



8-LEAD MINIDIP 

(TOP VIEW) 

PACKAGE OUTLINE 9T 



INVERT INPUT 




ORDER INFORMATION 
TYPE PART NO. 

307 LM307N 

Dual In-line Package 
and Flatpak Available 
By Special Request 



* Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 107 • 207 • 307 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Military and Instrument (107 and 207) 

Commercial (307) 
Internal Power Dissipation (Note 1) 

Metal Can 

Mini DIP 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can 

Mini DIP 
Operating Temperature Range 

Military (107) 

Instrument (207) 

Commercial (307) 
Lead Temperature (Soldering) 

Metal Can (60 seconds) 

Mini DIP (10 seconds) 
Output Short Circuit Duration (107 and 207) 

(307 , Note 3) 



+22 V 
±18 V 

500 mW 

310mW 

±30 V 

±15 V 

-65°Cto+150°C 
-55°Cto+125°C 

-55°Cto+125°C 

-25° C to +85° C 

0°C to +70° C 

300° C 

260° C 

Indefinite 

Indefinite 



NOTES: 

1. Rating applies to ambient temperatures up to 70° C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 5.6 mW/°C for the 
Mini DIP. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Continuous short circuit is allowed for case temperatures to 70 C and ambient temperatures to 55 C. 



107 AND 207 



ELECTRICAL CHARACTERISTICS (±5 V < Vs < ±20 V, Ta = 25°C for 107 and 207) unless otherwise specified 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 10 ki7 




0.7 


2.0 


mV 


Input Offset Current 






1.5 


10 


nA 


Input Bias Current 






30 


75 


nA 


Input Resistance 




1.5 


4.0 




Mn 


Supply Current 


Vs = ±20 V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


Vs = ±15 V 

VOUT = ±10V, RL>2kn 


50 


160 




V/mV 



The following specs apply for 55°C < TA < 1 25°C unless otherwise specified 



Input Offset Voltage 


RS< 10 kJ2 


3.0 


mV 


Average Temperature Coefficient of 
Input Offset Voltage 






3.0 


15 


mV/°c 


Input Offset Current 




20 


nA 


Average Temperature Coefficient of 


25°C<Ta< 125°C 




0.01 


0.1 


nA/°C 


Input Offset Current 


-55°C<Ta<25°C 




0.02 


0.2 


nA/°C 


Input Bias Current 




100 


nA 


Supply Current 


Ta = +125°C,Vs = ±20 V 




1.2 


2.5 


mA 


Large Signal Voltage Gain 


Vs = ±15 V. VouT = ±10 V 
Rl>2 kfi 


25 


V/mV 


Output Voltage Swing 


Vs = ±15V 


Rl = 10 kn 


±12 


±14 




V 


RL=2kn 


±10 


±13 




V 


Input Voltage Range 


Vs = ±20 V 


±15 


V 


Common Mode Rejection Ratio 


RS< 10 kn 


80 


96 




dB 


Supply Voltage Rejection Ratio 


Rs< 10 kn 




80 


96 




dB 
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307 



ELECTRICAL CHARACTERISTICS (±5 V < Vs < ±15 V, Ta = 25°C unless otherwise specified. 



PARAIVIETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 10 kn 




2.0 


7.5 


mV 


Input Offset Current 






3.0 


50 


nA 


Input Bias Current 






70 * 


250 


nA 


Input Resistance 




0.5 


2.0 




Mn 


Supply Current 


Vs = ±15 V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


Vs = ±15V 

VoUT = ±10V, RL>2kn 


25 


160 




V/mV 



The following specifications apply f or C < TA < 70 C 



Input Offset Voltage 


Rs < 10 kn 


10 


mV 


Average Temperature Coefficient of 
Input Offset Voltage 






6.0 


30 


mV/°c 


Input Offset Current 




70 


nA 


Average Temperature Coefficient of 


25°C<Ta<70°C 




0.01 


0.3 


nA/°C 


Input Offset Current 


0°C<Ta<25°C 




0.02 


0.6 


nA/°C 


Input Bias Current 




300 


nA 


Large Signal Voltage Gain 


Vs = ±15V,VoUT = ±10V 
RL>2 kn 


15 


V/mV 


Output Voltage Swing 


Vs = ±15V 


RL = 10kn 


±12 


±14 




V 


RL = 2 kn 


± 10 


±13 




V 


Input Voltage Range 


Vs = ±15V 


±12 


V 


Common Mode Rejection Ratio 


Rs < 10 ki2 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs < 10 ki2 




70 


96 




dB 



GUARANTEED PERFORMANCE CURVES FOR 107 AND 207 
INPUT VOLTAGE RANGE OUTPUT SWING VOLTAGE GAIN 
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SUPPLY VOLTAGE - ±V 



SUPPLY VOLTAGE - ±V 



GUARANTEED PERFORMANCE CURVES FOR 307 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 107 • 207 • 307 

TYPICAL PERFORMANCE CURVES FOR 107 AND 207 
SUPPLY CURRENT VOLTAGE GAIN INPUT CURRENT 
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TYPICAL PERFORMANCE CURVES FOR 307 
SUPPLY CURRENT VOLTAGE GAIN INPUT CURRENT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . 107 . 207 . 307 



TYPICAL PERFORMANCE CURVES 
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TYPICAL APPLICATIONS 

(All pin numbers shown refer to 8-lead TO-5 package) 



NON-INVERTING AMPLIFIER 



NON-INVERTING AC AMPLIFIER 



INVERTING AMPLIFIER 
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108A • 208A • 308A 
108 • 208 • 308 

SUPER BETA OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 108 series of Super Beta Operational Amplifiers is constructed 
using the Fairchild Planar* epitaxial process. High input impedance, low noise, input offsets, and 
temperature drift are made possible through use of super beta processing, making the device suitable 
for applications requiring high accuracy and low drift performance. The 108A series is specially 
selected for extremely low offset voltage and drift, and high common mode rejection, making possible 
superior performance in applications where offset nulling is undesirable. Increased slew rate without 
performance compromise is available through use of feedforward compensation techniques, maximiz- 
ing performance in high speed sample-and-hold circuits and precision high speed summing amplifiers. 
The wide supply range and excellent supply voltage rejection assure maximum flexibility in voltage 
follower, summing, and general feedback applications. 

• GUARANTEED LOW INPUT OFFSET CHARACTERISTICS 

• HIGH INPUT IMPEDANCE 

• LOW OFFSET CURRENT 

• LOW BIAS CURRENT 

• OPERATION OVER WIDE SUPPLY RANGE 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

108 A, 108, 208A, 208 ±20 V 

308 A, 308 ±18 V 

Internal Power Dissipation (Note 1) 500 mW 

Differential Input Current (Note 2) ±10 mA 

Input Voltage (Note 3) ±15 V 

Storage Temperature Range — 65°C to +150°C 
Operating Temperature Range 

Military (108A, 108) -55° C to +125°C 

Industrial (208A, 208) -25°C to +85°C 

Commercial (308 A, 308) 0°C to +70° C 

Lead Temperature (Soldering, 60 Seconds) 300° C 

Output Short Circuit Duration (Note 4) Indefinite 



EQUIVALENT CIRCUIT 



COMPENSATION 



COMPENSATION 



QlS Rl 
90 Q 




-a)v+ 



p rtii- 



= Pin Numbers 

Pin numbers are for Metal Can only 



6.4kQ 500Q 



See notes on following pages. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 



INVERTING 

INPUT /2 




NON-INVERTING NJl^^ 
INPUT 



NOTE PIN 4 CONNECTED TO CASE. 

ORDER INFORMATION 

TYPE PART NO. 

108A LM108AH 

108 LM108H 

208A LM208AH 

208 LM208H 

308A LM308AH 

308 LM308H 



14-LEAD DIP** 


(TOP VIEW) 


PACKAGE OUTLINE 6A 


N C CI 


1 14 


13 NX. 


COMPd 


2 13 


I]n.c. 


GUARD [^ 


3 12 


^COMP. 


INVERT INPUT C 


4 11 


Zjv^ 


NON-INVERT 1 — 
INPUT' — 


5 10 


II] OUTPUT 


GUARD d 


6 9 


IJn.c. 


v-C 


7 8 


I]n.c. 


ORDER 


INFORMAT 


ION 


TYPE 


PART NO. 


108 A 


LM108AD 


108 


LM108D 


208A 


LM208AD 


208 


LM208D 


308A 


LM308AD 


308 


LM308D 



10-LEAD FLATPAK** 

(TOP VIEW) 
PACKAGE OUTLINE 3F 





1* 


10 


GUARD 1 


2 


9 


INVERTING 






inpiitI 


3 


8 


NON-INVERTING, 


4 


7 


GUARD r 


5 


6 



ICOMP 
ICOMP 



ORDER INFORMATION 
TYPE PART NO. 

108A LM108AF 

108 LM108F 

208A LM208AF 

206 LM208F 

* 'Available on special order 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR IC 108A • 208A • 308A • 108 • 208 • 308 



ELECTRICAL CHARACTERISTICS FOR 108A AND 208A (±5 V < Vs< ±20 V, Ta = 25°C, Cc = 30 pF unless otherwise specified) 


PARAiVIETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 






0.3 


0.5 


mV 


Input Offset Current 






0.05 


0.2 


nA 


Input Bias Current 






0.8 


2.0 


nA 


Input Resistance 




30 


70 




Mn 


Supply Current 


Vs = ±15V 




0.3 


0.6 


mA 


Large Signal Voltage Gain 


Vs = ±15 V, Rl> 10 kn, 
VoUT = ±''OV 


80,000 


300,000 




V/V 


The following specifications apply for — 55°C < T/\ < +125°C (see note 5) 


Input Offset Voltage 








1.0 


mV 


Average Input Offset Voltage Drift 






1.0 


5.0 


mV/°C 


Input Offset Current 








0.4 


nA 


Average Input Offset Current Drift 






0.5 


2.5 


pA/°C 


Input Bias Current 






0.8 


3.0 


nA 


Supply Current 


Ta = +125°C 




0.15 


0.4 


mA 


Input Voltage Range 


Vs = ±15V 


±13.5 






V 


Connmon Mode Rejection Ratio 




96 


110 




dB 


Supply Voltage Rejection Ratio 




96 


110 




dB 


Large Signal Voltage Gain 


Vs = ±15 V, Rl> 10 kn 
VOUT = ±10V 


40,000 






V/V 


Output Voltage Swing 


Vs = ±15 V, Rl> 10 kn 


±13 


+ 14 




V 


ELECTRICAL CHARACTERISTICS FOR 308A (±5 V < Vs < +15 V, Ta = 25° C, Cc = 30 pF unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 






0.3 


0.5 


mV 


Input Offset Current 






0.2 


1.0 


nA 


Input Bias Current 






1.5 


7.0 


nA 


Input Resistance 




10 


40 




Mn 


Supply Current 


Vs = ±15V 




0.3 


0.8 


mA 


Large Signal Voltage Gain 


Vs = ±15 V, Rl> 10 kn, 
VoUT = ±10V 


80,000 


300,000 




V/V 


The following specifications apply for 0°C < Ta < +70°C 


Input Offset Voltage 








0.73 


mV 


Average Input Offset Voltage Drift 






1.0 


5.0 


mV/°c 


Input Offset Current 








1.5 


nA 


Average Input Offset Current Drift 






2.0 


10 


pA/°C 


Input Bias Current 








10 


nA 


Input Voltage Range 


Vs = ±15V 


±13.5 






V 


Common Mode Rejection Ratio 




96 


110 




dB 


Supply Voltage Rejection Ratio 




96 


110 




dB 


Large Signal Voltage Gain 


Vs = ±15V, Rl> 10 kn, 
VOUT = ±10V 


60,000 






V/V 


Output Voltage Swing 


Vs = ±15V, Rl> lOkfl 


±13 


±14 




V 


NOTES: 

1. The maximum junction temperature of the 108A/108 is 150°C, while that of the 208A/208 Is 100°C, and 308A/308 is 85° C. For operating 
at elevated temperatures, devices in the TO-99 package must be derated based on thermal resistance of 150°C/W, junction to ambient, or 
45°C/W, junction to case. For the flat package a maximum rating of 300 mW applies and derating is based on a thermal resistance of 
185° C/W when mounted on a 1/16 inch thick epoxy glass board with ten 0.03-inch-wide, 2-ounce copper conductors. The thermal 
resistance of the Dual-In-line Package is 100° C/W, junction to ambient. 

2. The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input 
voltage in excess of 1 V is applied between the inputs unless adequate limiting resistance is used. 

3. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

4. Short circuit may be to either supply or ground. Rating applies to operation up to the maximum operating temperature range. 

5. For the 208A/208, all temperature specifications apply over — 25°C < T^ < 85° C. 
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FAIRCHILD LINEAR IC 108A • 208A • 308A • 108 • 208 • 308 



ELECTRICAL CHARACTERISTICS FOR 108 AND 208 (+5 V < Vs < ±20 V, Ta = 25° C, Cq = 30 pF unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 






0.7 


2.0 


mV 


Input Offset Current 






0.05 


0.2 


nA 


Input Bias Current 






0.8 


2.0 


nA 


Input Resistance 




30 


70 




Mn 


Supply Current 


Vs = ±15V 




0.3 


0.6 


mA 


Large Signal Voltage Gain 


RL > 10 kSl. VquT = ±10 V 
Vs = ±15V 


50,000 


300,000 




V/V 


The following specifications apply for — 55°C < Ta < 1 25°C (see note 5) 


Input Offset Voltage 








3.0 


mV 


Average Input Offset Voltage Drift 






3.0 


15 


mV/°C 


Input Offset Current 








0.4 


nA 


Average Input Offset Current Drift 






0.5 


2.5 


pA/°C 


Input Bias Current 








3.0 


nA 


Supply Current 


Ta = +125°C 




0.15 


0.4 


mA 


Input Voltage Range 


Vs = ±15V 


±13.5 






V 


Common Mode Rejection Ratio 




85 


100 




dB 


Supply Voltage Rejection Ratio 




80 


96 




dB 


Large Signal Voltage Gain 


Vs = ±15V, Rl> 10 kn, 
VOUT = ±10V 


25,000 






V/V 


Output Voltage Swing 


Vs = ±15V, RL = 10kn 


±13 


±14 




V 


ELECTRICAL CHARACTERISTICS FOR 308 (±5 V < Vs < ±15 V, Ta = 25° C, Cc = 30 pF unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 






2.0 


7.5 


mV 


Input Offset Current 






0.2 


1.0 


nA 


Input Bias Current 






1.5 


7.0 


nA 


Input Resistance 




10 


40 




Mn 


Supply Current 


Vs = ±15V 




0.3 


0.8 


mA 


Large Signal Voltage Gain 


Vs = ±15V, Rl> 10 kn, 
VoUT = ±10V 


25.000 


300,000 




V/V 


The following specifications apply for 0°C < Ta < +70° C 


Input Offset Voltage 








10 


mV 


Average Input Offset Voltage Drift 






6.0 


30 


mV/°C 


Input Offset Current 








1.5 


nA 


Average Input Offset Current Drift 






2.0 


10 


pA/°C 


Input Bias Current 








10 


nA 


Input Voltage Range 


Vs = ±15V 


±13.5 






V 


Common Mode Rejection Ratio 




80 


100 




dB 


Supply Voltage Rejection Ratio 




80 


96 




dB 


Large Signal Voltage Gain 


Vs = ±15V, Rl> lOkfi, 
VOUT = ±10V 


15,000 






V/V 


Output Voltage Swing 


Vs = ±15V, RL = 10kn 


±13 


±14 




V 
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FAIRCHILD LINEAR IC 108A • 208A • 308A • 108 • 208 • 308 



TYPICAL PERFORMANCE CURVES FOR 108 SERIES 

OPEN LOOP 
INPUT NOISE VOLTAGE POWER SUPPLY REJECTION FREQUENCY RESPONSE 
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TYPICAL PERFORMANCE CURVES FOR 108A • 208A • 108 • 208 (unless otherwise specified) 
INPUT CURRENTS MAXIMUM OFFSET ERROR MAXIMUM DRIFT ERROR 
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FAIRCHILD LINEAR IC 108A • 208A • 308A • 108 • 208 • 308 
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TYPICAL PERFORMANCE CURVES FOR 308A AND 308 (unless otherwise specified) 
INPUT CURRENTS 
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INPUT 



NON-INVERTING "3 
INPUT 




Cf > 30 ( 1 + R2 

r7 



FEEDFORWARD COMPENSATION 
HIGHER SLEW RATES AND WIDER BANDWIDTH 



STANDARD FEEDFORWARD 



Ri 

lOkfl 



C2 
5pF 




OPEN LOOP VOLTAGE GAIN 
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FOR DECOUPLING LOAD 

CAPACITANCE 




•C2>52iI0f 
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FAIRCHILD LINEAR IC 108A • 208A • 308A • 108 • 208 • 308 

GUARDING 

Extra care must be taken in the assembly of printed circuit boards to take full advantage of the low input currents of the 108 amplifier. Boards 
myst be thoroughly cleaned with TCE or alcohol and blown dry with compressed air. After cleaning, the boards should be coated with epoxy 
or silicone rubber to prevent contamination. 

Even with properly cleaned and coated boards, leakage currents may cause trouble at 125°C, particularly since the input pins are adjacent to 
pins that are at supply potentials. This leakage can be significantly reduced by using guarding to lower the voltage difference between the inputs 
and adjacent metal runs. Input guarding of the 8-lead TO-99 package is accomplished by using a 10-lead pin circle, with the leads of the device 
formed so that the holes adjacent to the inputs are empty when it is inserted in the board. The guard, which is a conductive ring surrounding 
the inputs, is connected to a low impedance point that is at approximately the same voltage as the inputs. Leakage currents from high voltage 
pins are then absorbed by the guard. 

The pin configuration of the Dual In-line Package is designed to facilitate guarding, since the pins adjacent to the inputs are not used (this is 
different from the standard mA741 and 101 A pin configuration). 



CONNECTION OF INPUT GUARDS 



INVERTING AMPLIFIER 



FOLLOWER 



NON-INVERTING AMPLIFIER 



INPUT — WV— * 






BOARD LAYOUT FOR 

INPUT GUARDING WITH 

TO-99 PACKAGE 

(BOTTOM VIEW) 

COMPENSATION 




GUARD 
BOTTOM VIEW 



R = 



Rl "2 
Rl + R2 



' Use to compensate for 
large source resistances. 



NOTE 



^ 2 Must be low 
Rl + R2 impedance 



TYPICAL APPLICATIONS 



FAST' SUMMING AMPLIFIER WITH LOW INPUT CURRENT 



SAMPLE AND HOLD 



Rs 

INPUT — VW ► 



C5^ 



50k?- 0.002 mF 



C3± C4.. 

0.002 mFT 150 pFT 
2 




R4 

-AAAr- 




'In addition to increasing speed, 
the 101 A raises high and low 
frequency gain. Increases output 
drive capability and eliminates 
thermal feedback. 



t Power Bandwidth: 250 kHz 
Small Signal Bandwidth: 3.5 MHz 
Slew Rate: 10 V/ms 



*C5 = 



6 X 10 



* Worst case drift less than 

2.5 mV/s 
t Teflon, Polyethylene or 

Polycarbonate Dielectric 

Capacitor 
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102 -302 -no -310 

VOLTAGE FOLLOWER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 102/302 and 110/310 are monolithic Operational Amplifiers 
internally connected as unity gain non-inverting amplifiers. They are constructed using the Fairchild 
Planar* epitaxial process. These circuits are ideal for such applications as fast sample and hold circuits, 
active filters, or as general purpose buffers. Super-beta transistors are used allowing the devices to 
operate at very low input currents without sacrificing speed. They may be used interchangeably with 
the 101 and the juA741 in voltage follower applications. The 110/310 are suggested for new designs 
and are direct replacements for the 102/302. They feature lower offset voltage, drift, bias current, 
noise, plus higher speed and a wider operating voltage range. 

• HIGH SLEW RATE . . . 30 V/ms 

• LOW INPUT CURRENT 

• INTERNALLY COMPENSATED 

• PLUG-IN REPLACEMENT FOR BOTH THE 101 AND 

MA741 VOLTAGE FOLLOWER APPLICATIONS 

• WIDE RANGE OF SUPPLY VOLTAGES 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Input Voltage (Note 2) 

Output Short Circuit Duration (Note 3) 

Storage Temperature Range 

Operating Temperature Range 

Military (102/110) 

Commercial (302/310) 
Lead Temperature (soldering,. 60 seconds) 



+ 18V 

500 mW 

±15V 

Indefinite 

-65°Cto+150''C 

-55°Cto+125°C 

0°C to +70° C 

300° C 



CONNECTION DIAGRAM 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 




ORDER INFORMATION 
TYPE PART NO. 

102 LM102H 

302 LM302H 

110 LM110H 

310 LM310H 



EQUIVALENT CIRCUIT 



• W^ i ^^ 



H3Q 



^J- 



•--Ov* 



^■U .\^ ^ 



^^;° 




See notes on following pages 



*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 102 • 110 • 302 • 310 



102 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25° C, Cl < 100 pF, unless otherwise specified) 


PARAMETER 


c6nditions 


MIN. 


TYP. 


MAX. 


UNITS 


Offset Voltage 






2.0 


5.0 


mV 


Average Temperature Coefficient of Offset Voltage 






6.0 




mV/°c 


Input Current 






3.0 


10 


nA 


Input Resistance 




IQio 


10>^ 




n 


Voltage Gain 


RL>10kn 


0.999 


0.9996 






Output Resistance 






0.8 


2.5 


n 


Output Voltage Swing (Note 4) 


RL^Skn 


±10 


±13 




V 


Supply Current 






3.5 


5.5 


mA 


Positive Supply Rejection 




60 






dB 


Negative Supply Rejection 




70 






dB 


Input Capacitance 








3.0 


pF 


Offset Voltage 


-55°C<Ta< 125°C 






7.5 


mV 


Input Current 


Ta= 125°C 




3.0 


10 


nA 


Ta = -55°C 




30 


100 


nA 


Voltage Gain 


-55°C<Ta< 125°C 

Rl> 10 kn 


0.999 








Output Voltage Swing 


Rl> 10kS2 


±10 






V 


Supply Current 


Ta = 125°C 




2.6 


4.0 


mA 


302 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 25°C, Cl < 100 pF, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Offset Voltage 






5.0 


15 


mV 


Average Temperature Coefficient of Offset Voltage 






20 




mV/°C 


Input Current 






10 


30 


nA 


Input Resistance 




10' 


1012 




S2 


Voltage Gain 


RL>8kn 


0.9985 


0.9995 


1.000 




Output Resistance 






0.8 


2.5 


n 


Output Voltage Swing (Note 4) 


Rl >8 kn 


±10 






V 


Supply Current 






3.5 


5.5 


mA 


Positive Supply Rejection 




60 






dB 


Negative Supply Rejection 




70 






dB 


Input Capacitance 






3.0 




pF 


Offset Voltage 


0°C<Ta<70°C 






20 


mV 


Input Current 


Ta = 70° C 




3.0 


15 


nA 


Ta = o°c 




20 


50 


nA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 102 • 110 • 302 • 310 



110 
ELECTRICAL CHARACTERISTICS (±5 V < Vs < ±18 V, -55°C < Ta < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Ta = 25°C 




1.5 


4.0 


mV 


Input Bias Current 


Ta = 25°C 




1.0 


3.0 


nA 


Input Resistance 


Ta = 25°C 


10»o 


10»? 




n 


Input Capacitance 






1.5 




pF 


Large Signal Voltage Gain 


Ta = 25°C,Vs = ±15V 
VOUT = ±10V, RL = 8kS2 


o.ggg 


0.9999 






Output Resistance 


Ta = 25° C 




0.75 


2.5 


n 


Supply Current 


Ta=25°C 




3.9 


5.5 


mA 


Input Offset Voltage 








6.0 


mV 


Offset Voltage Temperature Drift 


-55° C < Ta < 85° C 




6.0 




mV/°C 


Ta = 125°C 




12 




mV/°C 


Input Bias Current 








10 


nA 


Large Signal Voltage Gain 


Vs = ±15V,VoUT = ±10V 
RL = 10kn 


0.999 








Output Voltage Swing (Note 4) 


Vs = ±15V, RL = 10l<n 


±10 






V 


Supply Current 


Ta = 125°C 




2.0 


4.0 


mA 


Supply Voltage Rejection Ratio 


±5 V< Vs<±18V 


70 


80 




dB 


310 
ELECTRICAL CHARACTERISTICS (±5 V < Vs < ±18 V, 0°C < Ta < 70°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Ta = 25° C 




2.5 


7.5 


mV 


Input Bias Current 


Ta=25°C 




2.0 


7.0 


nA 


Input Resistance 


Ta = 25°C 


IQio 


10" 




n 


Input Capacitance 






1.5 




pF 


Large Signal Voltage Gain 


Ta = 25°C, Vs = ±15V 
VOUT = ±10V, RL = 8kn 


0.999 


0.9999 






Output Resistance 


Ta = 25°C 




0.75 


2.5 


n 


Supply Current 


Ta=25°C 




3.9 


5.5 


mA 


Input Offset Voltage 








10 


mV 


Offset Voltage Temperature Drift 






10 




nvrc 


Input Bias Current 








10 


nA 


Large Signal Voltage Gain 


Vs = ±15V, VoUT = ±10V 
RL = 10kn 


0.999 








Output Voltage Swing (Note 4) 


Vs = ±15V, RL=10kn 


±10 






V 


Supply Voltage Rejection Ratio 


+5V< Vs<±18 V 


70 


80 




dB 


NOTES: 

1. Rating applies to ambient temperatures up to +70°C. Above +70°C ambient, derate linearly at 6.3 mW/°C. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. For 102 and 1 10 continuous short circuit is allowed for case temperature of +125 C and ambient temperature to +70 C. For 302 and 310 
continuous short circuit is allowed for case temperature to +70 C and ambient temperature to +55 C. It is necessary to insert a resistor 
greater than 2 kJ2 in series with the input when the amplifier is driven from low impedance sources to prevent damage when the output is 
shorted. 

4. Increased output swing under load can be obtained by connecting an external resistor between the booster and V_ terminals (see curve). 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 102 • 110 • 302 • 310 



TYPICAL PERFORMANCE CURVES FOR 102/302, 110/310 



VOLTAGE GAIN 



VOLTAGE GAIN 



POSITIVE OUTPUT SWING OUTPUT NOISE VOLTAGE 
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TYPICAL PERFORMANCE CURVES FOR 102/110 



INPUT CURRENT 



SYMMETRICAL OUTPUT SWING 



VOLTAGE GAIN 



SUPPLY CURRENT 





— 


^ 














Vj-SlOV 


































































































' 










































s 




















X 




















X 


■^ 










-V 










— 


s^ 


fM 





7h-. 











































































1 


1 — 1 


r" 














'Vqut-- 


ov 
















-13 


















































y 
















y 


^ 










^ 


y 


y 




y 






^ 


< 

^ 




^ 


y 


y' 


y 


- 


- 




V 


^ 


y 


y 























~Rs=10 






















































^ 




















































































's = * 


5V 

























ij___ 






































































._ 
















,^ 


5=^ 












""*■ 


— , 






















0.999 





















-55 -35 -15 5 25 45 65 
TEMPERATURE -°C 



-66 -35 -15 5 25 45 

TEMPERATURE - 



85 105 125 



-56 -35 -16 5 25 45 65 85 105 126 
TEMPERATURE -°C 



^ 


^. 


















^ 


^ 




15V 
















Vs 


= ±6 V 


^ 


















^ 


=5: 


N, 


















V, 





















-66 -35 -16 5 25 45 65 
TEMPERATURE -"C 



TYPICAL PERFORMANCE CURVES FOR 302/310 
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SYMMETRICAL OUTPUT SWING 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 102 • 110 • 302 • 310 



HIGH INPUT IMPEDANCE 
AC AMPLIFIER 



TYPICAL APPLICATIONS 

DIFFERENTIAL INPUT 
INSTRUMENTATION AMPLIFIER 



HIGH Q NOTCH FILTER 



« OUTPUT 





-Jy/sAr- 

0.1% 



100 k 



-V/V- 

0.1% 




lOM lOM 



Hh-Mh 




270 pF 270 pF 



27rR-i Ci 
Rl = R2 = 2R3 



Ci =C2 = 



C3 



BANDPASS FILTER 



FAST INTEGRATOR 
WITH LOW INPUT CURRENT 



SIMULATED INDUCTOR 





^o ~ 2"VRi ^2 ^1 ^2 



r 




•^OUTPUT 




L — R-i R2C'i 
Rg = R2 



LOW PASS ACTIVE FILTER 



HIGH PASS ACTIVE FILTER 



FAST INVERTING AMPLIFIER 
WITH HIGH INPUT IMPEDANCE 




"Values are for 10 kHz cutoff. Use silvered mica 
capacitors for good temperature stabHit'y. 



I — ^^^^-r 

110k 



0.02 mF 
INPUT 11 



0.01 mF 

HI- 




* Values are 100 Hz cutoff. Use 
metallzed polycarbonate capacitors 
for good temperature stability 




BUFFERED REFERENCE SOURCE 



SAMPLE AND HOLD 



LOW DRIFT SAMPLE AND HOLD** 







— w> 

Ri 








bV 




3.6 k 










R2^ 






7 






Dl 


7.5 k< 

1%1 


> 
> 


110 


V^ 




1N4611 


-1 R3< 


[ 3 


y^ 


4 






A^ 3k^ 


> 






R4, 

27 k; 

1%- 


> 








-0. 

















1N91 

I — vw 



S3''A 





"Use capacitor with polycarbonate teflon or 
polyethylene dielectric. 



^-ik 



lii — p^^- 



.Cl* 
■1 /iF 




*Teflon, polyethylene or polycarbonate 

dielectric capacitor 
' *Worst case drift less than 3 mV/s 
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1558 • 1458 • 1458C 

INTERNALLY COMPENSATED, HIGH PERFORMANCE 
DUAL MONOLITHIC OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 1558 /1 458 are a monolithic pair of Internally Compensated High 
Performance Amplifiers constructed using the Fairchild Planar* epitaxial process. They are intended 
for a wide range of analog applications where board space or weight are important. High common 
mode voltage range and absence of "latch-up" make the 1558/ 1458 ideal for use as voltage followers. 
The high gain and wide range of operating voltage provides superior performance in integrator, sum- 
ming amplifier and general feedback applications. 

The 1558/1458 are short-circuit protected and require no external components for frequency com- 
pensation. The internal 6 dB/octave roll-off insures stability in closed loop applications. For single 
amplifier performance, see the mA741 data sheet. 



• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT-CIRCUIT PROTECTION 

• LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH-UP 

• MINI DIP PACKAGE 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Military (1558) 

Commercial (1458 and 1458C) 
Internal Power Dissipation (Note 1) 

Metal Can 

Mini DIP 
Differential Input Voltage (Note 2) 
Common-Mode Input Swing (Note 2) 
Output Short Circuit Duration (Note 3) 
Storage Temperature Range 
Operating Temperature Range 

Military (1558) 

Commercial (1458 and 1458C) 
Lead Temperature 

Metal Can (Soldering, 60 seconds) 

Mini DIP (Soldering, 10 seconds) 



±22 V 
±18V 

800 mW 

560 mW 

±30 V 

±15V 

Indefinite 

-65''Cto+150°C 

-55°Cto+125°C 
0°C to 70° C 

300°C 
260° C 



EQUIVALENT CIRCUIT 

(EACH SIDE) 



'<^ 



°rr s°' r — I — ^°' 



a 



<°» 



4.5k!i /"^ 



:= 30pF 7.5k!! 



■- T-K^^ HH<H<1-' 




»50kli >50ii 



Notes on following page. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 



Non-Inverting Input A 




Non-Inverting Input B 



ORDER INFORMATION 
TYPE PART NO. 

1558 MC1558G 

1458 MC1458G 

1458C MC1458CG 



8-LEAD MINI DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 




□ Inverting 
Input B 

□ Non-Inverting 
Input B 



ORDER INFORMATION 
TYPE PART NO. 

1458 1458PI 

1458C 1458CPI 



* Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 1558 • 1458 • 1458C 



1558 
ELECTRICAL CHARACTERISTICS (Vs = ±1 5V, Ta = 25°C unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


RS < 10kJ2 




1.0 


5.0 


mV 


Input Offset Current 






0.03 


0.2 


mA 


Input Bias Current 






0.2 


0.5 


mA 


Differential Input Impedance 
Parallel Input Resistance 
Parallel Input Capacitance 


f = 20Hz, Open Loop 


0.3 


1.0 




Mn 




6.0 




PF 


Common-Mode Input Impedance 


f = 20Hz 




200 




Mfi 


Common-Mode Input Voltage Swing 




±12 


±13 




V 


Equivalent Input Noise Voltage 


Ay = 100, Rs = lOkn, f = 1 .OkHz, 
BW = 1 .OHz 




45 




nV//Hz 


Common-Mode Rejection Ratio 


f = 100Hz 


70 


90 




dB 


Open-Loop Voltage Gain 


VouT = ±10V, Ri_ = 2.0kri 


50 k 


200 k 




V/V 


Power Bandwidth 


Ay = 1, Rl = 2.0kr2,THD < 5%, 
Vq = 20Vp.p 




14 




kHz 


Unity Gain Crossover Frequency (Open Loop) 






1.1 




MHz 


Phase Margin (Open Loop, Unity Gain) 






65 




Degrees 


Gain Margin 






11 




dB 


Slew Rate 


Ay = 1 




0.8 




V/ms 


Output Impedance 


f = 20Hz 




75 




n 


Short-Circuit Output Current 






20 




mA 


Output Voltage Swing 


R|_ = lOkn 


±12 


±14 




V 


Power Supply Sensitivity 
V_ = Constant 
V+ = Constant 


Rs < lOkn 




30 


150 


mv/v 


30 


150 


mV/v 


Power Supply Current 


l-h 




2.3 


5.0 


mA 


l_ 




2.3 


5.0 


mA 


Power Dissipation 


VouT = 




70 


150 


mW 


The Following Specifications Apply For — 55°C < Ta < +125°C 


Input Offset Voltage 


Rs < lOk^ 






6.0 


mV 


Input Offset Current 








0.5 


mA 


Input Bias Current 








1.5 


mA 


Open-Loop Voltage Gain 


VoUT = ±10V, RL = 2.0kl7 


25k 






V/V 


Output Voltage Swing 


Rl = 2kn 


±10 


±13 




V 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 50^ 




15 




mV/°c 


NOTES: 

1. Rating applies to ambient temperatures up to 25°C. Above 25°C ambient derate linearly at 6.3 mW/°C for the metal can and 5.6 mW/°C for 
the mini DIP. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or 70°C ambient temperature. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 1558 • 1458 • 1458C 



1458 
ELECTRICAL CHARACTERISTICS (Vs = ±1 5V, Ta = 25°C unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


Rs< lOkfi 




2.0 


6.0 


mV 


Input Offset Current 






.03 


0.2 


mA 


Input Bias Current 






0.2 


0.5 


mA 


Differential Input Impedance 
Parallel Input Resistance 
Parallel Input Capacitance 


f = 20Hz, Open Loop 


0.3 


1.0 




Mn 




6.0 




PF 


Common-Mode Input Impedance 


f = 20Hz 




200 




Mn 


Common-Mode Input Voltage Swing 




±12 


±13 




V 


Equivalent Input Noise Voltage 


Av = 100, Rs = lOkn, f = 1 .OkHz, 
BW = 1.0Hz 




45 




nV//Hz 


Common-Mode Rejection Ratio 


f = 100Hz 


70 


90 




dB 


Open-Loop Voltage Gain 


VOUT = ±10V, RL = 2.0kr2 


20 k 


100k 




V/V 


Power Bandwidth 


Av = 1 , Rl = 2.0kf2, THD < 5%, 
Vo = 20Vp.p 




14 




kHz 


Unity Gain Crossover Frequency (Open-Loop) 






1.1 




MHz 


Phase Margin (Open-Loop, Unity Gain) 






65 




Degrees 


Gain Margin 






11 




dB 


Slew Rate 


Av = 1 




0.8 




V/ms 


Output Impedance 


f = 20Hz 




75 




n 


Short -Circuit Output Current 






20 




mA 


Output Voltage Swing 


RL = 10kn 


±12 


±14 




V 


Power Supply Sensitivity 
V_= Constant 
V+ = Constant 


Rs< lOkn 




30 


150 


mV/v 




30 


150 


mV/v 


Power Supply Current 


l-h 




2.3 


5.6 


mA 


l_ 




2.3 


5.6 


mA 


Power Dissipation 


VOUT=0 




70 


170 


mW 


The Following Specifications Apply For 0°C < T/\ < 70° C 


Input Offset Voltage 




Rs < lOkn 






7.5 


mV 


Input Offset Current 








0.3 


mA 


Input Bias Current 








0.8 


mA 


Open Loop Voltage Gain 


VOUT = ±10V, RL = 2.0kn 


15k 






V/V 


Output Voltage Swing 


RL = 2.0kn 


±10 


±13 




V 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 50n 




15 




mV/°c 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 1558 • 1458 • 1458C 



1458C 
ELECTRICAL CHARACTERISTICS (Vg = ±15V, Ta = 25°C unless otherwise specified) 


PARAMETERS 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


Rs<iokn 




2.0 


10 


mV 


Input Offset Current 






.03 


0.3 


mA 


Input Bias Current 






0.2 


0.7 


mA, 


Differential Input Impedance 
Parallel Input Resistance 
Parallel Input Capacitance 


f = 20Hz, Open Loop 




1.0 




w\n 


6.0 




PF 


Common-Mode Input Impedance 


f = 20Hz 




200 




Mn 


Common-Mode Input Voltage Swing 




±11 


±13 




V 


Equivalent Input Noise Voltage 


Av = 100, Rs = lOkn, f = 1 .OkHz, 
BW = 1 .OHz 




45 




nV/v/"Hz 


Common-Mode Rejection Ratio 


f = 100Hz 


60 


90 




dB 


Open-Loop Voltage Gain 


V0UT = ilOV, R|_ = lOkn 


20 k 


100k 




V/V 


Power Bandwidth 


Av = 1 , Rl = 2.0kn, THD < 5%, 
Vq = 20Vp.p 




14 




kHz 


Unity Gain Crossover Frequency (Open-Loop) 






1.1 




MHz 


Phase Margin (Open-Loop, Unity Gain) 






65 




Degrees 


Gain Margin 






11 




dB 


Slew Rate 


Av = 1 




0.8 




V/ms 


Output Impedance 


f = 20Hz 




75 




SI 


Short-Circuit Output Current 






20 




mA 


Output Voltage Swing 


R|_ = lOkn 


±11 


±14 




V 


Power Supply Sensitivity 
V_ = Constant 
V+ = Constant 


Rs< lOkn 




30 




mV/v 




30 




mV/v 


Power Supply Current 


1+ 

!_ 




2.3 
2.3 


8.0 
8.0 


mA 
mA 


Power Dissipation 


VoUT = 




70 


240 


mW 


The Following Specifications Apply For 0°C < T/\ < +70°C 


Input Offset Voltage 


Rs < lOkn 






12 


mV 


Input Offset Current 








0.4 


mA 


Input Bias Current 








1.0 


mA 


Open Loop Voltage Gain 


VoUT^ilOV, R|_ = 10kn 


15k 






V/V 


Output Voltage Swing 


RL = 2.0kn 


±9.0 


±13 




V 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 5012 




15 




mV/°c 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 1558* 1458 • 1458C 



TYPICAL PERFORMANCE CURVES FOR 1558, 1458 AND 1458C 

{V+ = +15V, V_= -15V, Ta = 25° C unless otherwise noted) 

OPEN-LOOP VOLTAGE GAIN POWER BANDWIDTH (LARGE 

AS A FUNCTION OF SIGNAL SWING AS A 

POWER SUPPLY VOLTAGES OPEN-LOOP FREQUENCY RESPONSE FUNCTION OF FREQUENCY) 





+100 
+80 
+60 
+40 
















s 


■*v 


\ 
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o 








\ 








> 










\ 






-1 


+20 
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\, 







-20 












s 
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s. 
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I 






VOLTAGE FOLLOWER 
±16 VOLT SUPPLIES 


THD 


< 5% 




\ 


V 


































V 



30 6.0 9.0 12 15 18 2' 

V+ AND V- - POWER SUPPLY VOLTAGE - V 

Fig. 1 

POWER DISSIPATION 

ASA FUNCTION OF 

POWER SUPPLY VOLTAGE 



10 100 1.0k 10k 100k l.OM lOM 

f- FREQUENCY -Hz 

Fig. 2 

OUTPUT VOLTAGE SWING 
ASA FUNCTION OF 
LOAD RESISTANCE 



f- FREQUENCY -H^ 

Fig. 3 

OUTPUT NOISE 

ASA FUNCTION OF 

SOURCE RESISTANCE 



Vn = o 



28 
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S 20 

i 16 










/ 








•12 VOLTS SUPPLIES 








J 


' 


















D 

D 12 
O 

O 8.0 
4.0 






7 






—J 


^OOk 






/ 






>10k 
Hz© |t 


.Ik |r|_ 


/ 


f 


= 1 


Ok 


THD 


< 5.0% 








1 


1 


^ 






^ 




III 



1.2 

i 












1 


J 






R,R2 








^ 


■A - '^2 


R 


+ R2 


> 1.0 


- 




Tin 1 


-ov. 


^^^"r. 




1 0.8 
? no 




fy 


















V 

I 


3 
O 


Ri| 1 


«3 




y 


/ 


H 




> 




" - 








-' 


.■' 








^o 


0.2 






























d&tt 



2.0 6.0 10 14 18 

V+ AND V- POWER SUPPLY VOLTAGE - V 



100 200 500 1.0k 2.0k 5.0k 10k 

Rl - LOAD RESISTANCE - OHMS 



Fig. 4 



Fig. 5 



HIGH-IMPEDANCE, HIGH-GAIN 
INVERTING AMPLIFIER 



Rg - SOURCE RESISTANCE - OHMS 

Fig. 6 
QUADRATURE OSCILLATbR 




Fig. 7 
ANALOG MULTIPLIER 




CURRENT SOURCE 





27r J C2R2C3R3 



Fig. 8 
COMPRESSOR/EXPANDER AMPLIFIERS 



'"2 i^ 2N2920 k^i .^^15 

CHC°1 0" °C|— I <25 8kJ 

f^ M726 y^ -j™ 



FV ., 



•Matched to 0.1% 
EoUT=''OOE|N., X E1N2 





COMPRESSOR EXPANI 

OUTPUT INPUT 

o- 



Ft- 




COMPRESSOR 

MAXIMUM COMPRESSION EXPANSION RATIO = Ri/R (10 kfi > R > 0) 
NOTE: DIODES Di THROUGH D4 ARE MATCHED F D6666 OR EQUIVALENT. 



Fig. 9 



Fig.10 
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NEW 

PRODUCTS 

TO BE 

ANNOUNCED 



OPERATIONAL 
AMPLIFIERS 



MA771 MA772 

INSTRUMENTATION AMPLIFIER HIGH SLEW RATE 

OPERATIONAL AMPLIFIER 



GENERAL DESCRIPTION - The juA771 is a true Instrumentation 
Amplifier with an internally closed feedback loop determining the 
device gain. The ^x/\^^^ instrumentation amplifier is distinguished from 
operational amplifiers with external resistor feedback because the input 
terminals are totally uncommitted and need be connected only to the 
signal source. The mA771 also features very high input impedance, very 
low bias and offset currents, low offset drifts, low noise and high 
common mode and power supply rejection. The addition of a few 
external components enables the user to "add-on" a derived common 
mode voltage follower for driving shielded input lines, if desired. 
Typical applications include strain gauge, transducer and transconduct- 
ance amplifiers, physiological (biomedical) probes, and thermocouple 
preamplifiers. 

• GAIN DETERMINED BY INTERNALLY CLOSED FEEDBACK 

LOOP 

• VERY HIGH INPUT IMPEDANCE 

• LOW OFFSET DRIFTS 

• LOW NOISE 

• HIGH COMMON MODE AND POWER SUPPLY REJECTION 

• VERY LOW BIAS AND OFFSET CURRENTS 

• VERY SIMPLE GAIN SETTING AND ADJUSTMENT 



GENERAL DESCRIPTION - The mA772 is a monolithic High Slew 
Rate Operational Amplifier, constructed using the Fairchild Planar* 
epitaxial process. The mA772 features high slew rate and fast settling 
time, with excellent dc characteristics. Additional features such as 
internal compensation, offset null capability and current limiting are 
provided. The mA772 is ideal for use in A/D, D/A and sampled data 
systems, and in pulse amplifiers. 



FAST SETTLING TIME . . . 300 ns 

HIGH SLEW RATE . . . 60 V/ms 

HIGH GAIN BANDWIDTH . . . 10 MHz 

EXCELLENT INPUT CHARACTERISTICS 

CAN BE OPERATED NON-INVERTING OR INVERTING 

INTERNALLY COMPENSATED 

WIDE DIFFERENTIAL AND COMMON-MODE INPUT VOLTAGE 

RANGE 

WIDE SUPPLY RANGE 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 




(-) INPUT 4 — , 



OFFSET ADJUST 



OFFSET ADJUST 



REFERENCE 



CONNECTION DIAGRAM 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 58 







SLEW RATE 
CONTROL 








^<!>^ 




OFFSET i 

NULL ' 

1 


>-> 


r^^X 


7\ v+ 


INVERTING /y> 
INPUT VA/ 


) 




^\ OUTPUT 


\ 

NON-INVERTING, 
INPUT ' 


s 


v_ 


rS OFFSET 
_/ NULL 



OFFSET ADJUST 
FUNCTIONAL AND DIAGRAM 



O v+ 




NON-INVERTING 
INPUT 

o 



v_ 



'Planar Is a patented Fairchild process. 
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GLOSSARY 

OPERATIONAL AMPLIFIERS 



Average Temperature Coefficient of Input Offset Current - 

The change in input offset current over the operating 
temperature range divided by the operating temperature range. 

Average Temperature Coefficient of Input Offset Voltage — 

The change in input offset voltage over the operating 
temperature range divided by the operating temperature range. 

Bandwidth — That frequency at which the open loop voltage 
gain is reduced to 0.707 of its dc value. 

Broadband Noise Figure — The common logarithm of the ratio 
of the input signal-to-noise ratio to the output signal-to-noise 
ratio over the frequency range for which this parameter is 
nominally flat. 

Channel Separation — The level of output signal from an 
undriven amplifier with respect to the output from an adjacent 
driven amplifier. 

Common Mode Input Resistance — The resistance seen looking 
into both inputs tied together. 

Common Mode Output Voltage — The output voltage resulting 
from the application of a specified voltage common to 
both inputs. 

Common Mode Rejection Ratio — The ratio of the change of 
input offset voltage to the change in common mode voltage 
producing it. 

Common Mode Input Voltage Swing — The peak value of the 
common mode input voltage which can be applied for linear 
operation. 

Differential Input Capacitance — The effective capacitance 
between the two inputs, operating open loop. 

Differential Input Resistance — The effective resistance be- 
tween the two inputs, operating open loop. 

Differential Load Rejection — The ratio of the change in input 
offset voltage to the change in differential load current 
producing it. 

Differential Voltage Gain — The ratio of the change in 
differential output voltage to the change in differential input 
voltage producing it. 

Equivalent Input Noise Voltage — The equivalent input noise 
voltage which would reproduce the noise seen at the output if 
all amplifier noise sources and the source resistances were set 
to zero. 

Equivalent Input Noise Current — The equivalent input noise 
current which would reproduce the noise seen at the output if 
all amplifier noise sources were set to zero and the source 
impedances were large compared to the optimum source 
impedance. 

input Bias Current — The average of the two input currents 
with no signal applied. 

Input Bias Current Drift — The rate of change of input bias 
current with temperature, supply voltage, or time. 

Input Capacitance — The capacitance seen looking into either 
input terminal with the other grounded. 



Input Offset Current — The difference in current into the two 
input terminals with the output voltage at zero. 

Input Offset Voltage — That voltage which must be applied 
between the input terminals, through two equal resistances, to 
obtain zero output voltage. 

Input Resistance — The resistance seen looking into either 
input with the other grounded. 

Input Voltage Range — The range of voltage on either input 
terminal over which the amplifier will operate as specified. 
Exceeding the input voltage range may cause the amplifier to 
function improperly. 

Internal Power Dissipation — The power required to operate 
the amplifier with no load and no input signal. 

Large Signal Voltage Gain — The ratio of the Output Voltage 
Swing to the change in input voltage required to produce it. 

Open Loop Voltage Gain — The ratio of the output signal 
voltage to the differential input signal voltage producing it, 
with no feedback applied. 

Output Resistance — The small signal ac resistance seen 
looking into the output with no feedback applied and the 
output dc voltage near zero. 

Output Short-Circuit Current — The maximum output current 
obtainable with the output shorted to ground or to either 
supply. 

Output Voltage Swing — The peak output voltage swing that 
can be obtained without clipping of the output voltage 
waveform. 

Power Bandwidth — The maximum frequency at which the 
maximum output can be maintained without significant 
distortion. 

Power Consumption — See Internal Power Dissipation. 

Power Supply Current — The current required from the power 
supply to operate the amplifier with no load and no signal 
applied. 

Power Supply Rejection Ratio — The ratio of the change in 
input offset voltage to the change in supply voltage pro- 
ducing it. 

Power Supply Sensitivity — The ratio of the change of a 
specified parameter to the change in supply voltage causing it. 

Settling Time — The time from a step change of input to the 
time the corresponding output settles to within a specified 
percentage of the final value. 

Slew Rate — The maximum rate of change of output under 
large signal conditions. 

Transient Response — The closed loop step function response 
of the circuit under small signal conditions. 

Unity Gain Bandwidth — The frequency at which the open 
loop gain is reduced to unity. 

Unity Gain Crossover Frequency — See Unity Gain Bandwidth. 
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SELECTION GUIDE FOR MILITARY VOLTAGE COMPARATORS 



(1) 



PARAMETER 


UNITS 


111 


MA710 


MA711 


MA734 


MA760 


Input Offset Voltage-, Max. 


mV(2) 


4.0 


3.0 


4.5 


4.0 


6.0 


Temperature Coefficient of 
Input Offset Voltage 


mV/°C 


2.0 


3.5 


5.0 


2.5 


3.0 


Input Bias Current, Max, 


mA 


0.150 


45 


150 


0.15 


60 


Input Offset Current, Max. 


HA 


0.02 


7.0 


20 


0.02 


7.5 


Supply Voltage 


V 


0, +5.0 to ±15 


+12,-6.0 


+12,-6.0 


±5.0 to ±15 


±4.5 to ±6.5 


Response Time 


ns 


200 


40 


40 


200 


16 


Input Voltage Range 


V 


±14 


±5.0 (3) 


±5.0 (3) 


±10 


±4.0 


Output Voltage Swing 


V 


N/A 


-0.5 to +3.2 


-0.5 to +3.2 


to +8.0 


to +3.0 


Voltage Gain, Min. 


V/mV 


200 (4) 


1.0 


0.5 


25 


5.0 (4) 


Power Consumption, Max 


mW 


165 


150 


200 (5) 


145 


312 


TTL Fanout 




5.0 (Min) 


1 


1 


2 


2 


Diff. Input Voltage Range 


V 


±16 


±5.0 


±5.0 


±10 


±5.0 



1. Typical values at 20 C unless otherwise specified. 

2. Maximum or minimum value for —55 C < T/^ < +125 C. 

3. V_ = -7.0 V 

4. Typical. 

5. Ta = +25°C. 



SELECTION GUIDE FOR COMMERCIAL VOLTAGE COMPARATORS 



(1) 



PARAMETER 


UNITS 


311 


MA710 


MA711 


MA734 


MA750 


MA760 


Input Offset Voltage, Max. 


mV (2) 


10 


5.0 


5.0 


7.5 


20 (4) + Hyster. 


6.0 


Temperature Coefficient of 
Input Offset Voltage 


mV/°C 


6.0 


5.0 


5.0 


3.5 


100 


3.0 


Input Bias Current, Max. 


mA 


0.3 


40 


150 


0.15 


5.0 


60 


Input Offset Current, Max. 


HA 


0.07 


7.5 


25 


0.045 


N.A. 


7.5 


Supply Voltage 


V 


0, +5.0 to ±15 


+12,-6.0 


+12,-6.0 


±5.0 to ±15 


+24 


±4.5 to ±6.5 


Response Time (ns) 


ns 


200 


40 


40 


200 


470 


16 


Input Voltage Range 


V 


±14 


±5.0 (3) 


±5.0 (3) 


±5.0 


3 to V+ -2 


±4.0 


Output Voltage Swing 


V 


N.A. 


-0.5 to -3.2 


-0.5 to +3.2 


to +8.0 


V+-2 


to ±3.0 


Voltage Gain, Min. 


V/mV 


200 (4) 


0.8 


0.5 


25 


N.A. 


5.0 (4) 


Power Consumption, Max. 


mW 


205 


150 


230 (5) 


145 


150(4) 


325 


TTL Fanout 




5.0 (Min) 


1 


1 


2 


20 


2 


Diff. Input Voltage Range 


V 


±16 


±5.0 


±5.0 


±10 


±5.0 


±5.0 



1. Typical values at 25 C unless otherwise specified. 

2. Minimum or maximum value for C < T^ < 70 C. 

3. V_ = _7.o V. 

4. Typical. 

5. Ta = +25°C. 
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MA710 

HIGH SPEED DIFFERENTIAL COMPARATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA710 is a Differential Voltage Comparator intended for 
applications requiring high accuracy and fast response times. It is constructed on a single silicon chip 
using the Fairchild Planar* epitaxial process. The device is useful as a variable threshold Schmitt 
trigger, a pulse height discriminator, a voltage comparator in high-speed A/D converters, a memory 
sense amplifier or a high noise immunity line receiver. The output of the comparator is compatible 
with all integrated logic forms. 

• 5 mV MAXIMUM OFFSET VOLTAGE 

• 5 mA MAXIMUM OFFSET CURRENT 

• 1000 MINIMUM VOLTAGE GAIN 

• 20 mV/°C MAXIMUM OFFSET VOLTAGE DRI FT 



ABSOLUTE MAXIMUM RATINGS 

Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 

Flatpak 
Storage Temperature Range 

Metal Can, DIP, and Flatpak 
Operating Temperature Range 

Military (710) 

Commercial (7 IOC) 
Lead Temperature 

Metal Can, DIP and Flatpak (Soldering, 60 seconds) 



+14.0 V 
-7.0 V 
10 mA 
±5.0 V 
±7.0 V 

500 mW 
670 mW 
570 mW 

-65°Cto+150°C 

-55°Cto+125°C 
0°Cto+ 70°C 

300° C 



EQUIVALENT CIRCUIT 



R3 

1.1 kn 
t VW- 



._j5^' 



'^ 



^Q 



<- 



INVERTING INPUT O- 



^S 



D1 H^l 

.2V X^ 




°^> 



loon 
_VW- 




CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5B 




NOTE: 



Pin 4 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 

710 710HM 

71 OC 710HC 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



IMC [^ 
GND 01 



INPUT 
NO ^ 

v-C 

NC [^ 






12 NC 
jl NC 

^ NC 

^ NC 

|] OUTPUT 

12 NC 



ORDER INFORMATION 
TYPE PART NO. 
710 710DM 

710C 710DC 

10-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



NON-INVERTING r 

input'' 
inverting 

INPUT 




ORDER INFORMATION 
TYPE PART NO. 

710 710FM 



Notes on following pages. 



^Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 9 iLiA710 



710 
ELECTRICAL CHARACTERISTICS (Ta = +25°C, V+ = 12.0 V, V- = -6.0 V unless otherwise specified) 


PARAMETER 
(see definitions) 


CONDITIONS 
(Note 2) 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 200 n 




0.6 


2.0 


mV 


Input Offset Current 






0.75 


3.0 


ma 


Input Bias Current 






13 


20 


mA 


Voltage Gain 




1250 


1700 






Output Resistance 






200 




n 


Output Sink Current 


AV||\| > 5 mV, VoUT = 


2.0 


2.5 




mA 


Response Time (Note 3) 






40 




ns 


The following specifications apply for — 55°C < T^ < +125°C: 


Input Offset Voltage 


Rs < 200 n 






3.0 


mV 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 50 n, Ta = 25" C to Ta = +1 25" C 
Rs = 50 n, Ta = 25°C to Ta = -55°C 




3.5 
2.7 


10 
10 


Mvrc 

mV/°C 


Input Offset Current 


Ta = +125°C 
Ta = -55°C 




0.25 
1.8 


3.0 
7.0 


mA 

HA 


Average Temperature Coefficient 
of Input Offset Current 


TA = 25°CtoTA = +125°C 
TA = 25°CtoTA = -55°C 




5.0 
15 


25 
75 


nA/°C 
nA/°C 


Input Bias Current 


Ta = -55°-C 




27 


45 


HA 


Input Voltage Range 


V- = -7.0 V 


±5.0 






V 


Common Mode Rejection Ratio 


Rs < 200 O 


80 


100 




dB 


Differential Input Voltage Range 




±5.0 






V 


Voltage Gain 




1000 








Output HIGH Voltage 


AV||\| > 5 mV, < IquT < 5.0 mA 


2.5 


3.2 


4.0 


V 


Output LOW Voltage 


AV|N > 5 mV 


-1.0 


-0.5 





V 


Output Sink Current 


Ta = +125°C, AV|N > 5 mV, VquT = 
Ta = -55° C, AV|N > 5 mV, VquT = 


0.5 
1.0 


1.7 
2.3 




mA 
mA 


Positive Supply Current 


VoUT < 




5.2 


9.0 


mA 


Negative Supply Current 


Vqut = G"d, Inverting Input = +5mV. 




4.6 


7.0 


mA 


Power Consumption 


VquT = Gnd, Inverting Input = +10mV. 




90 


150 


mW 


710C 
ELECTRICAL CHARACTERISTICS (Ta = 25° C, V+ = 12.0 V, V- = -6.0 V unless otherwise specified) 


PARAMETER 
(see definitions) 


CONDITIONS 
(Note 2) 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs < 200 n 




1.6 


5.0 


mV 


Input Offset Current 






1.8 


5.0 


HA 


Input Bias Current 






16 


25 


mA 


Voltage Gain 




1000 


1500 






Output Resistance 






200 




n 


Output Sink Current 


AV|N >5 mV, Vqut =0 


1.6 


2.5 




mA 


Response Time (Note 2) 






40 




ns 


The following specifications apply for 0°C < Ta < +70° C: 


Input Offset Voltage 


Rs < 200 a 






6.5 


mV 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 50 a. Ta = 0°C to Ta = +70°C 




5.0 


20 


mV/°c 


Input Offset Current 








7.5 


mA 


Average Temperature Coefficient 
of Input Offset Current 


TA = 25°CtoTA = +70°C 
Ta = 25°Cto Ta = o°c 




15 
24 


50 
100 


nA/°C 
nA/°C 


Input Bias Current 


Ta = 0°C 




25 


40 


mA 


Input Voltage Range 


V = -7.0 V 


±5.0 






V 


Common Mode Rejection Ratio 


Rs < 200 n 


70 


98 




dB 


Differential Input Voltage Range 




±5.0 






V 


Voltage Gain 




800 








Output HIGH Voltage 


AV|N>5mV,0< IquT < 5.0 mA 


2.5 


3.2 


4.0 


V 


Output LOW Voltage 


AV|N >5mV 


-1.0 


-0.5 





V 


Output Sink Current 


AV||\| > 5 mV, Vqut = 


0.5 






mA 


Positive Supply Current 


VoUT < 




5.2 


9.0 


mA 


Negative Supply Current 


Vqut = G"d, Inverting Input = +5mV. 




4.6 


7.0 


mA 


Power Consumption 


Vqut ~ Grid/ Inverting Input = +10mV. 




90 


150 


mW 


NOTES: 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for IVletal Can, 8.3 mW/°C for DIP, 
and 7.1 mW/°C for the Flatpak. 

2. The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage as follows: For 710, 1.8 V at 
-55° C, 1.4 V at +25°C, 1.0 V at +125°C. For 710C, 1.5 V at 0°C, 1.4 V at +25°C, and 1.2 V at +70°C. 

3. The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive. 
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MA711 



DUAL COMPARATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The juA711 is a Dual, Differential Voltage Comparator intended 
primarily for core-memory senseamplifier applications. The device features high accuracy, fast response 
times, large input voltage range, low power consumption and compatibility with practically all 
integrated logic forms. When used as a sense amplifier, the threshold voltage can be adjusted over a 
wide range, almost independent of the integrated circuit characteristics. Independent strobing of each 
comparator channel is provided, and pulse stretching on the output is easily accomplished. Other 
applications of the dual comparator include a window discriminator in pulse height detectors and a 
double-ended limit detector for automatic Go/No-Go test equipment. The ;uA71 1, which is similar to 
the jLiA710 differential comparator, is constructed using the Fairchild Planar* epitaxial process. 

• FAST RESPONSE TIME . . . 40 ns TYPICAL 

• 5 mV MAXIMUM OFFSET VOLTAGE 

• IOmA MAXIMUM OFFSET CURRENT 

• INDEPENDENT STROBING OF EACH COMPARATOR 



ABSOLUTE MAXIMUM RATINGS 

Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Strobe Voltage 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 

Flatpak 
Operating Temperature Range 

Military (711) 

Commercial (71 1C) 
Storage Temperature Range 
Lead Temperature 

Metal Can, DIP and Flatpak (Soldering, 60 seconds) 



+14 V 
-7.0 V 
50 mA 
±5.0 V 
±7.0 V 
to +6.0 V 

500 mW 
670 mW 
570 mW 

-55°Cto+125°C 

0°Cto + 70°C 

-65°Cto+150°C 

300° C 



EQUIVALENT CIRCUIT 



STROBE 1 STROBE 2 



NON-INVERTING 
INPUT 




CONNECTION DIAGRAMS 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 




Note: Pin 5 connected to case. 
ORDER INFORMATION 
TYPE PART NO. 

711 711HM 

711C 711HC 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



v-L 



NON-INVERTING 

INPUT 2 

INVERTING 

INPUT 2 




N.C. ^ 



ORDER INFORMATION 

TYPE PART NO. 

711 711DM 

711C 711DC 

10-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



INVERTING r 
INPUT 1 ' 
NON-INVERTING | 
INPUT 1 



NON-INVERTING r 
INPUT 2 ' 
INVERTING [ 
INPUT 2 






ORDER INFORMATION 
TYPE PART NO. 

711 711FM 



Notes on following page. 



* Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA711 



711 



ELECTRICAL CHARACTERISTICS (Ta = 25° C, V+ = 12 V, V" = -6.0 V unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


input Offset Voltage 


VOUT = +1 -4 V. Rs <200 n. VcM = 




1.0 


3.5 


mV 


vouT = +1'* V. Rs <200 n 




1.0 


5.0 


mV 


Input Offset Current 


V0UT=1-4V 




0.5 


10.0 


HA 


Input Bias Current 






25 


75 


HA 


Voltage Gain 




750 


1500 






Response Time (Note 2) 






40 




ns 


Strobe Release Time 






12 




ns 


Input Voltage Range 


V- = -7.0V 


±5.0 






V 


Differential Input Voltage Range 




±5.0 






V 


Output Resistance 






200 




n 


Output HIGH Voltage 


V|N >10mV 




4.5 


5.0 


V 


Loaded Output HIGH Voltage 


V|N >10 mV, Iq = 5mA 


2.5 


3.5 




V 


Output LOW Voltage 


V|N>10mV 


-1.0 


-0.5 





V 


Strobed Output Level 


VSTROBE <0.3 V 


-1.0 







V 


Output Sink Current 


V|N>10mV,Vout>0 


0.5 


0.8 




mA 


Strobe Current 


VSTROBE = 100mV 




1.2 


2.5 


mA 


Positive Supply Current 


VquT ~ Gnd, Inverting Input = +5mV 




8.6 




mA 


Negative Supply Current 


VquT ~ Gnd, Inverting Input = +5mV 




3.9 




mA 


Power Consumption 






130 


200 


mW 


The following specifications apply for - 


-55° C<Ta<+125°C: 










Input Offset Voltage (Note 3) 


Rs <200 SI, VcM = 






4.5 


mV 


Rs <200 « 






6.0 


mV 


Input Offset Current (Note 3) 








20 


HA 


Input Bias Current 








150 


txA 


Temperature Coefficient of 
Input Offset Voltage 






5.0 




mV/°C 


Voltage Gain 




500 









NOTES: 

1. Bating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for 
the DIP, and 7.1 mW/°C for the Flatpak. 

2. The response time specified (see definitions) is for a 100 mV step input with 5 mV overdrive. 

3. The input offset voltage is specified for a logic threshold as follows: 

711: 1.8 Vat-55°C, 1.4 Vat+25°C. 1.0 Vat+125°C 
71 1C: 1.5 V at 0°C, 1.4 Vat+25°C, 1.2 Vat+70°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA711 



711C 



ELECTRICAL CHARACTERISTICS (Ta = 25° 0, V+ = 12 V, V" = -6.0 V unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


VOUT = +1 -4 V, Rs <200 S2. VcM = 




1.0 


5.0 


mV 


VouT = +1-4V, Rs<200n 




1.0 


7.5 


mV 


Input Offset Current 


VoUT = +1.4V 




0.5 


15 


mA 


Input Bias Current 






25 


100 


mA 


Voltage Gain 




700 


1500 






Response Time (Note 2) 






40 




ns 


Strobe Release Time 






12 




ns 


Input Voltage Range 


V- = -7.0 V 


±5.0 






V 


Differential Input Voltage Range 




±5.0 






V 


Output Resistance 






200 




n 


Output HIGH Voltage 


V||V| >10mV 




4.5 


5.0 


V 


Loaded Output HIGH Voltage 


V|M >10mV, lo = 5mA 


2.5 


3.5 




V 


Output LOW Voltage 


V|N >10mV 


-1.0 


-0.5 





V 


Strobed Output Level 


VSTROBE <0.3 V 


-1.0 







V 


Output Sink Current 


V|N >10mV, VquT >0 


0.5 


0.8 




mA 


Strobe Current 


VsTROBE = 100mV 




1.2 


2.5 


mA 


Positive Supply Current 


Vqut G"*^' Inverting input = +10mV. 




8.6 




mA 


Negative Supply Current 


VouT^nd, Inverting Input = +10mV. 




3.9 




mA 


Power Consumption 






130 


230 


mW 


The following specifications apply fo 


r 0° C < Ta < +70° C: 










Input Offset Voltage (Note 3) 


Rs < 200 n, VcM = 






6.0 


mV 


Rs < 200 Q, 






10 


mV 


Input Offset Current (Note 3) 








25 


mA 


Input Bias Current 








150 


mA 


Temperature Coefficient of 
Input Offset Voltage 






5.0 




mV/°c 


Voltage Gain 




500 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • MA711 



TYPICAL PERFORMANCE CURVES FOR 711 AND 711C 



VOLTAGE TRANSFER 

CHARACTERISTIC 

711 



■ 


V 


•+12V 


















V---6.0V 








^ 


^ 


■y 


















// 


f 


















1 


// 




















ij 


> 




















11 1 




















/ 


li 




















,'l 






















,/' 












n 


+125 


C 


+25''C 


fv — 


iJ/_ 






















■^ 














1.0 








^-55°C 











VOLTAGE TRANSFER 

CHARACTERISTIC 

711C 





-TT " T— 

V+ ■ +12V 
















V" 


- -6.0V 








^"" 




































l< 














\ 


%^ !i 


h 


■ ^O'C 














T 
















\- 


o°c 


If 




















' 


















































— - 


— ■ 


'--■ 


^ 


















~~ 






~~ 











VOLTAGE GAIN 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 





\ 














v+ 


- I 

■+12V 


1600 




\ 


\ 










V- 


•-6.0V 






\ 


v 














1500 








\ 






















\ 












1400 












\ 






















\ 








1300 
















\ 






















\ 




i?no 




















V 



-5.0 -3.0 -1.0 +1.0 3.0 5.0 

INPUT VOLTAGE - mV 



-5.0 -3.0 -1.0 1.0 3.0 

INPUT VOLTAGE -itiV 



+20 +60 +100 tl« 

TEMPERATURE °C 



VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 



2400 
2000 
1600 
1200 
800 


1 

Ta- 


25°C 


























^ 


■ — 






<J^ 


f 


^' 




^ 


-^ 


y 


y 


k: 


^' 




-- 


— 


^ 


y^ 


i^ 


bii>' 










^ 

















g> 2.0 



las '•" 
§ 



COMMON MODE 
PULSE RESPONSE 

















V+ 
-V- 


■+12V 




1 — ' 








— \ 




■25°C 
























50^ 

-fso 
— vw— ^ 


1 










■^ V 


-V 


ut _ 






(Qf 


-L 


r 


— 1 








T 


\ 














1 
















1 


__ 











































POSITIVE SUPPLY VOLTAGE -V 



INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 





\ 














V+ 


1 1 

■+12V J 


40 


> 


V 












V- 


■-6. 


OV 




\ 


















1 30 






\ 






















\ 














o 

i 20 

5 










V 
























^ 


'^ 


■^^ 




z 
10 


































































RESPONSE TIME 

FOR VARIOUS INPUT 

OVERDRIVES 



-20 +20 +60 +100 +140 

TEMPERATURE - "C 















, 














,.,. 




a 3-° 

S 2.0 
H 1.0 
1 










7. 


y 


/ 












— 






20mV 




/ 


/ 


■5. 


mV 


y 


^ 












lOmV- 




J 






^ 


■2. 


)mV 


















f 


/ 
























/ 


^ 




















-1.0 










V 


♦ .+12V 






















V 


■■-6.0V 


1 






















'/ 


r^" 


J L 




^ 100 
% 50 
1 



















































































































20 40 60 80 100 120 
TIME - ns 



STROBE RELEASE TIME 

FOR VARIOUS INPUT 

OVERDRIVES 







/ 










V+-+12V 


" 




1 


f 












A-2 


?•€ 






1 


































































5.0r 


iV-. 


^ 


a 


OmV 






Or 


nV 








/A 


^ 


""■ 








"I 

-l.OmV 






^ 


^ 




















1 





10 20 30 40 

TIME - ns 



OUTPUT PULSE 

STRETCHING WITH 

CAPACITJVE LOADING 



—I ""• V---6.0V 




100 200 30 

TIME - ns 



POWER CONSUMPTION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



















v+ 


1 

•+12V 


















V- 


■-6. 


)V 


^ 






















|l30 
























-^ 












N 






SS 


















\ 


























120 























+ 20 +60 +100 

TEMPERATURE - 'C 



4-12 



UA734 



PRECISION VOLTAGE COMPARATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The iuA734 is a Precision Voltage Comparator constructed on a single 
silicon chip using the Fairchild Planar* epitaxial process. It is specifically designed for high accuracy 
level sensing and measuring applications. The juA734 is extremely useful for analog-to-digital 
converters with twelve bit accuracies and one mega-bit conversion rates. Maximum resoiution is 
obtained by high gain, low input offset current, and low input offset voltage. Its superior temperature 
stability can be improved by offset nulling which further reduces offset voltage drift. Balanced or 
unbalanced supply operation and standard TTL logic compatibility enhance the mA734's versatility. 

• CONSTANT INPUT IMPEDANCE OVER DIFFERENTIAL INPUT RANGE 

• HIGH INPUT IMPEDANCE ... 55 M^ 

• LOW DRIFT. . .3.5mV/°C 

• HIGH GAIN. . . 60k 

• BALANCED OFFSET NULL CAPABILITY 

• WIDESUPPLY VOLTAGE RANGE. . .±5Vto±18V 

• TTL COMPATIBLE 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Peak Output Current 
Differential Input Voltage 
Input Voltage Range (Note 1) 
Voltage Between Offset Null and V— 
Internal Power Dissipation (Note 2) 

Metal Can 

DIP 
Operating Temperature Range 

Military (734) 

Commercial (734C) 
Storage Temperature Range 

Metal Can, DIP 
Lead Temperature (Soldering, 60 Seconds Max.) 



±18 V 
10 mA 
+ 10V 
±13V 
±0.5 V 

500 mW 
670 mW 

-55°Cto+125°C 
0°Cto+70°C 

-65°Cto+150°C 
300° C 



EQUIVALENT CIRCUIT 




S' ~^ 




200 




°vf 



?- 





OFFSET NULL 



o 

OFFSET NULL 



Notes on following pages. 



CONNECTION DIAGRAMS 

10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 





NON INV 


INPUT 

1 




INV. INPUT 


OTWQ 


V* 






1 


9 > 


V 


N.C. Q 


2 


-b 


8 


Q PULLUP RESISTOR 


OFFSETIMULL C 


3 




7 


P OUTPUT 


OFFSET NULL 


^ 


XX 


!<y 


GROUND 



ORDER INFORMATION 
TYPE PART NO. 



734 
734C 



734HM 
734HC 



14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



NON 



N.C. d 

INVERTING I — 

INPUT ' — 

N.C. L!i 

INVERTING r— 

INPUT '— 



] PULL UP RESISTOR 

1 OUTPUT 

iGND 

iv- 

i OFFSET NULL 
ZH N.C. 
U OFFSET NULL 



ORDER INFORMATION 
TYPE PART NO. 



734 
734C 



734DM 
734DC 



*Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA734 



±15 VOLT OPERATION FOR 734C 
ELECTRICAL CHARACTERISTICS (Ta = 25° C, Pin 8 tied to +15 V, unless otherwise specified) Note 3. 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50 kn 




1.1 


5.0 


mV 


Input Offset Current 






3.5 


25 


nA 


Input Bias Current 






30 


100 


nA 


Input Resistance 




7.0 


55 




Mn 


Input Capacitance 






3.0 




PF 


Offset Voltage Adjustment Range 






8.5 




mV 


Large Signal Voltage Gain 


Rl = 1.5 kn to+5.0 V 


35 k 


60 k 




V/V 


Positive Supply Current — Output LOW 






4.0 


5.0 


mA 


Negative Supply Current — Output LOW 






1.5 


2.0 


mA 


Power Consumption — Output LOW 






82 


105 


mW 


Transient Response 


RL = 1.5ki2to+5.0V 

5 mV Overdrive, 100 mV Pulse 




200 




ns 


The following specifications apply for 0°C < T/^ < +70°C 


Input Offset Voltage 


Rs < 50 kn 




1.2 


7.5 


mV 


Input Offset Current 






4.0 


45 


nA 


Average Input Offset Voltage Drift 
Without External Trim 


Rs < 50 n 




3.5 


20 


mV/°c 


Average Input Offset Current Drift 


TA = +25°Cto+70°C 




0.02 


0.3 


nA/°C 


Ta = +25° C to 0°C 




0.05 


0.75 


nA/°C 


Input Bias Current 








150 


nA 


Large Signal Voltage Gain 


Rl = 1.5knto+5.0V 


25 k 






V/V 


Input Common Mode Voltage Range 




±10 






V 


Differential Input Voltage Range 




±10 






V 


Common Mode Rejection Ratio 


Rs < 50 kn 


70 


100 




dB 


Supply Voltage Rejection Ratio 
Vs= ±5 Vto+18 V 


Rs < 50 kn 




6.0 


100 


mV/v 


Output HIGH Voltage 


lO = 0.080 mA 


7.0 






V 


Iq = 0.080 mA, Vs = +5.0 V 


2.4 




5.0 


V 


Output LOW Voltage 


'SINK = 3.2 mA 






0.4 


V 


Positive Supply Current — Output LOW 








7.0 


mA 


Negative Supply Current — Output LOW 








2.5 


mA 


Power Dissipation — Output LOW 








145 


mW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA734 



±15 VOLT OPERATION FOR 734 
ELECTRICAL CHARACTERISTICS (Ta = 25°C, Pin 8 tied to +15 V, unless otherwise specified) Note 3. 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 50 kQ, 




0.9 


3.0 


mV 


Input Offset Current 






1.5 


10 


nA 


Input Bias Current 






28 


50 


nA 


Input Resistance 




20 


60 




Mfi 


Input Capacitance 






3.0 




pF 


Offset Voltage Adjustment Range 






8.5 




mV 


Large Signal Voltage Gain 


RL = 1.5knto+5.0 V 


35 k 


70 k 




V/V 


Positive Supply Current — Output LOW 






4.0 


5.0 


mA 


Negative Supply Current — Output LOW 






1.5 


2.0 


mA 


Power Consumption — Output LOW 






82 


105 


mW 


Transient Response 


Rl= 1.5 knto+5.0 V 

5 mV Overdrive, 100 mV Pulse 




200 




ns 


The following specifications apply for — 55°C < T/^ < +125°C 


Input Offset Voltage Rs < 50 kn 




1.1 


4.0 


mV 


Input Offset Current 






3.0 


20 


nA 


Average Input Offset Voltage Drift 
Without External Trim 


RS < 50 kn 




2.5 


15 


mV/°c 


Average Input Offset Current Drift 


TA = +25°Cto+125°C 
TA = +25°Cto-55°C 




0.01 
0.05 


0.1 
0.4 


nA/°C 
nA/°C 


Input Bias Current 








150 


nA 


Large Signal Voltage Gain 


Rl = 1.5knto+5.0 V 


25 k 






V/V 


Input Common Mode Voltage Range 




±10 






V 


Differential Input Voltage Range 




±10 






V 


Common Mode Rejection Ratio 


Rs < 50 kJ2 


70 


100 




dB 


Supply Voltage Rejection Ratio 
Vs= ±5 V to±18 V 


RS < 50 kS2 




5.0 


100 


mV/v 


Output HIGH Voltage 


Iq = 0.080 mA 

Iq = 0.080 mA, Vs = +5.0 V 


7.0 
2.4 




5.0 


V 
V 


Output LOW Voltage 


"SINK = 3.2 mA 






0.4 


V 


Positive Supply Current — Output LOW 








7.0 


mA 


Negative Supply Current — Output LOW 








2.5 


mA 


Power Dissipation — Output LOW 








145 


mW 


NOTES: 

1. Rating applies for ±15 V supplies. For other supply voltages the rating is within 2 V of either supply. 

2. Rating applies to ambient temperatures up to 70° C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for DIP. 

3. Pin numbers refer to Metal Can package. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA734 



TYPICAL PERFORMANCE CURVES FOR 734 AND 734C (Note 2) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA734 



TYPICAL PERFORMANCE CURVES FOR 734 AND 734C (Note 2) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA734 



STROBE CIRCUITRY 



TYPICAL APPLICATIONS (Note 2) 
ALTERNATE STROBE CIRCUITRY LEVEL DETECTOR WITH HYSTERESIS 





* 1/2 99*4 




VqIMIN) 



VrefO— WV * WV 



R = "l "2 FOR MINIMUM OFFSET 
R1 + R2 

"1 t VqMAX- VqmIn] 



HIGH POWER OUTPUT CIRCUITS 



PRECISION DUAL LIMIT CaNO GO TESTER 





VOLTAGE CONTROLLED OSCILLATOR 



FREE RUNNING OSCILLATOR 







|Vref|Ci 




or^- 



C s 80 X 10-''T 



|Vref|Ri c, "2 ^2 " loss 



Adjusts ~ 



FREQUENCY DIVIDER & STAIRCASE GENERATOR 



o— ih- H>|-U 



nr: 



K-H-T - :^ 
FJT1100 



|Vref| - 2Vd + N |3.5T + 2Vd 
T In Seconds 
Vd for FJT 1000 * 0.31V 




PULSE WIDTH DISCRIMINATOR 



:iLnnri 



HI- 




^OUT Pulse Appears 

^ RCV2 
Whenever T -^ . .. . 
1^1 1 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA734 



TYPICAL APPLICATIONS (Note 2) 



PHASE METER 




Vqut.peak 





z^zn^ 



12-BIT A/D CONVERTER 




'18 17 16 15 14 13 12 11 10 

3751 ANALOG TO DIGITAL CONVERTER 
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 



i i 



■ J LU. 

ION I T 



SERIAL DIGITAL 
OUTPUT 
(MSBFIRSTI 



^ 



NO. OF BITS R VALUE 

8 12.5kn 

9 25kn 

10 50kil 
12 200fcn 



12-BIT A/D CONVERTER 
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MA750 



DUAL COMPARATOR SUBSYSTEM 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA750 is a Dual Comparator Subsystem consisting of two 
independent high current comparators with input inhibit capability. A voltage reference is included 
in the )LiA750. The device is protected against short circuits and thermal overloads. Positive switching 
is insured by built-in hysteresis. Hysteresis expansion is available for operation in noisy environments. 
These advantages make the fxAlBO ideally suited for a wide variety of applications including environ- 
ment and process systems. It is also recommended for use as a comparator for driving relays or 
indicator lamps. 



HIGH OUTPUT CURRENT CAPABILITY ... 250 mA 

THERMAL AND SHORT CIRCUIT CURRENT PROTECTION 

SUBSYSTEM VOLTAGE REFERENCE 

POSITIVE SWITCHING BY MEANS OF BUILT-IN HYSTERESIS 

OUTPUT CURRENT SINKING CAPABILITY IN ADDITION TO HIGH CURRENT SOURCE 

COMPLETELY INDEPENDENT COMPARATORS 

INDEPENDENT INPUT INHIBIT CAPABILITY 

WIDE POWER SUPPLY RANGE ... +11 V to +26 V 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



OUTPUT B [12 
OVERLOAD C 

STROBE B C 
INPUT B(+)[^ 
INPUT B(-)^ 
REFERENCE Q 

CLAMP bC 



j] SUPPLY 

3 OUTPUT A 
Jl STROBE A 
^ INPUT A (+) 
^ INPUT A (-) 
^ CLAMP A 

;]gnd 



ORDER INFORMATION 



TYPE 
750C 



PART NO. 
750DC 



EQUIVALENT CIRCUIT 




i — j;^j3 Q^ — I 



X 




i ll^ 



u 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA750 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 26 V 
Voltage Between Input Pins ±5 V 
Input Voltage Range V to Supply Voltage 
Voltage Range at Output Terminal (Output Off) -5 V to Supply Voltage 
Voltage at Clamp Terminal (Clamp Off) 30 V 
Output Current Per Side (Note 1 ) 250 mA 
Reference Output Current 30 mA 
Clamp Sinking Current Per Side 30 mA 
Power Dissipation (Note 2) 670 mW 
Voltage at Strobe Input Terminal +6 V 
Current Out of Overload Terminal 1 mA 
Operating Temperature Range 0°C to +70° C 
Storage Temperature Range — 65°C to +150°C 
Lead Temperature (Soldering, 60 seconds) 300°C 

ELECTRICAL CHARACTERISTICS: 750C 

Each Comparator (T/^ = 25''C, V*" = 24 V, VsjROBE '^ 0. V|n(+) and V||v)(_) as defined in Figure 1, 
IrEP =0, icLAMP = 0, Rl = 1 kfl, (Notes 3,4) Test Circuit 1, unless otherwise specified). 


PARAIVIETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


DC CHARACTERISTICS: 


Positive Threshold Voltage (VjhreSH (+)' 


(See Figure 1) 




9.0 




mV 


Negative Threshold Voltage (VjhresH (—)) 


(See Figure 1) 




9.0 




mV 


Hysteresis Voltage (VhysT^ 


(See Figure 1) 




18 




mV 


Offset Voltage (VqfFSET' 


(See Figure 1) 




0.5 




mV 


Continuous Available Output Current 


Device "ON" (See Figure 1) 




220 




mA 


Total Input Bias Current 






1.5 




HA 


Output Voltage Below Supply Voltage 


Tj=25°C,loUT = IBOmA 
Device "ON" (See Figure 1) 




1.7 


2.1 


V 


Output Leakage Current 


Device "OFF" (See Figure 1) 






100 


HA 


Clamp Saturation Voltage 


Device "ON" (See Figure 1) 
ICLAMP = 25 mA 




0.4 


0.8 


V 


Clamp ON Resistance 






15 




n 


Strobe Activation Voltage 




1.1 


1.6 


2.3 


V 


Strobe Input Resistance 






5.0 




kn 


Reference Voltage 


lREF = 10mA 


7.0 


7.8 


8.4 


V 


Supply Current (Pin 14) 


Device "ON", l0UT = 




12 


18 


mA 


Shutdown Threshold Voltage at OVERLOAD Terminal 
(measured as voltage below supply voltage) (Note 4) 






0.7 




V 


the following specifications apply for O'C < T/^ < 70°C 
Positive Threshold Voltage (VjhreSH (+)) 


(See Figure 1) 


6.0 




14 


mV 


Negative Threshold Voltage (V-fHRESH (-)> 


(See Figure 1) 


6.0 




14 


mV 


Hysteresis Voltage (VhysT^ 


(See Figure 1 ) 


12 




28 


mV 


Offset Voltage (VqffSET* 


(See Figure 1) 






6.0 


mV 


Continuous Available Output Current 


Device "ON" (See Figure 1) 


125 






mA 


Total Input Bias Current 








5.0 


mA 


AC CHARACTERISTICS: Ta = 25°C, Rl = 220 il, RcLAMP = 2.4 kil 


Output Rise time (t^) 


(See Figure 2) 


55 




ns 


Output Fall time (tf) 


(See Figure 2) 




150 




ns 


Turn ON Propagation Delay, Input to Output (tpL|-() 


(See Figure 2) 




95 




ns 


Turn OFF Propagation Delay, Input to Output (tpHL* 


(See Figure 2) 




470 




ns 


Turn ON Strobe Release Time (tsr+) 


(See Figure 3) 




115 




ns 


Turn OFF Strobe Release Time (tgr— ) 


(See Figure 3) 




525 




ns 


NOTES: 

1. Rating applies when OVERLOAD terminal is used to modify or defeat internal overload protection circuitry. 

2. Rating applies when used without heatslnk. Junction temperature Tj must not exceed 150°C. Tj = T^ + R^^ x PqisS' where R^^, ** 
120°C/W is the typical thermal resistance (junction to ambient) for the package without heatsink and PqISS '* **^® power dissipation in the 
package. 

3. At least one input pin of an unused comparator section should be connected to a positive voltage between +3 V and (V*" —2 V) e.g., 
reference output pin (Pin 6). 

4. Under overload conditions the device will shut off the output sections. Resetting can be accomplished by temporarily interrupting the 
supply current after the overload conditions have been removed. An R-C network between the supply and overload terminal can be used 
to decrease the sensitivity of the overload protection network. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA750 



HYSTERESIS DEFINITIONS 



SWITCHING TIMES 



STROBE RELEASE TIMES 



OUTPUT 

n 



V|N(-) 



^THRESH (-)—• 

Vhyst 



^THRESH (+) 



'IN (+) ■ 



Dsvice "ON": Vifj (+) * V|n (_) + VthrESH (+) 
Device "OFF": V|n (+) < V|n (_) - IVyHRESH (-)l 
VhYST = VthRESH (+) + I^THRESH (-)l 
^OFFSET - l/Z [VthRESH ( + ) - I^THRESH (-)li 



Fig. 1 



INPUT VOLTAGE 
V|N{+)-ViN (-) 



t 



<PLH -» 




"T 




k'.^ 



Fig. 2 



V|N (+) - V|N |_) 



=f 



ITPUT +509 



^ 



r 



Fig. 3 



P 



TEST CIRCUIT 1 



BLOCK DIAGRAM 




STROBE A 12 



INPUT A 1*1 11 
INPUT A (-) 10 




2| OVERLOAD 



4 INPUT Bl+I 

5 INPUT 8 1-1 

6 REFERENCE 



TYPICAL PERFORMANCE CURVES FOR 750C 



INPUT THRESHOLD AND 
HYSTERESIS VOLTAGE AS A 
FUNCTION OF TEMPERATURE 



THRESHOLD VOLTAGE AS A 

FUNCTION OF THE VOLTAGE 

APPLIED TO THE INPUT (-> 

TERMINAL (COMMON 

MODE VOLTAGE) 



INPUT BIAS CURRENT AS A 

FUNCTION OF 
JUNCTION TEMPERATURE 
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8 
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-?n 


V|N|_) = V^/2 
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JFFSET 








> 
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Vt 




















-J 




v+ = 


12V 














T 


' 






























1 



T^ = 26°C| 




















1 1 










































-rf- 






/ 








■k 1 

V+=12V 


V 


J 


4V 












Vo 


FFSET 












































V'^" 12 V 




V 


= 2 


4V 












1 1 1 






/' 














-)- 
















bH ( 









































10 30 50 70 90 110 130 160 

JUNCTION TEMPERATURE - °C 




V|N,-)- VOLTS 



10 30 50 70 90 110 130 150 

JUNCTION TEMPERATURE - °C 



VOLTAGE Dl FFERENCE BETWEEN REFERENCE OUTPUT VOLTAGE 
SUPPLY CURRENT AS A FUNCTION OUTPUT AND SUPPLY VOLTAGE AS A AS A FUNCTION OF 

OF SUPPLY VOLTAGE FUNCTION OF JUNCTION TEMPERATURE TEMPERATURE AND 

AND TEMPERATURE AND OUTPUT CURRENT REFERENCE OUTPUT CURRENT 



1 1 
















IQUT'O 














BOTH SIDES TURN 


EDO 


M 














1 




















^ 


25"U 


. 1 
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'out 


= 15m 


^y 




y 








y 


^ 


X' 








y 


^^ 


< 

'OUT 


= 150 m 


A 




y 


^ 










X 


^ 












X' 















V^ = 


1 1 

24 V 














































Irefe 


RENCE 


= 1 mA 
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=ERENC 


E-10 


nA 
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SUPPLY VOLTAGE - VOLTS 



30 50 70 90 110 130 150 

JUNCTION TEMPERATURE - °C 



10 30 50 70 90 110 130 150 

JUNCTION TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA750 



TYPICAL PERFORMANCE CURVES FOR 750C (Cont'd) 



POWER DISSIPATION DUE TO 

BIAS CURRENT AS A FUNCTION 

OF SUPPLY VOLTAGE 



1 1 

1ref = o 
. 'output - " 










1 






BO 


HSI 


DES' 


ON" 






A 


1 












<< 


'^.' 


A 


/ 
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\Ki:^ 





















































POWER DISSIPATION AS A FUNCTION POWER DISSIPATION DUE TO 

OF OUTPUT CURRENT (ONE SIDE) REFERENCE OUTPUT CURRENT 

AND JUNCTION TEMPERATURE AS A FUNCTION OF SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - VOLTS 



OUTPUT CURRENT -mA 



REFERENCE OUTPUT CURRENT - mA 



JUNCTION TEMPERATURE AS A 

FUNCTION OF AMBIENT TEMPERATURE 

AND POWER DISSIPATION 




REFERENCE OUTPUT VOLTAGE 

AS A FUNCTION OF SUPPLY 

VOLTAGE AND OUTPUT CURRENT 



Tj =■ 25°C 
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STROBE ACTIVATION 

VOLTAGE AS A FUNCTION 

OF TEMPERATURE 



v+. 


24 V 




























' 
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^^ 
















"- 
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10 30 50 70 



AMBIENT TEMPERATURE - °C 



SUPPLY VOLTAGE - VOLTS 



110 130 
JUNCTION TEMPERATURE - °C 



TYPICAL APPLICATION 
TEMPERATURE CONTROL SYSTEM 



V+ = 12 V O 



5 kn (TEMPERATURE ADJUSTMENT) 



NTC THERMISTER 
I MO kn AT DESIRED 

I TEMPERATURE 




RELAYS: VcOlL = 10 -12 V 
'COIL < 150 mA 
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MA760 

HIGH SPEED DIFFERENTIAL COMPARATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA760 is a Differential Voltage Comparator offering considerable 
speed improvement over the juA710 family and operation from symmetric supplies of from ±4.5 V to 
±6.5 V. The mA760 can be used in high speed analog to digital conversion systems and as a zero 
crossing detector in disc file and tape amplifiers. The juA760 output features balanced rise and fall times 
for minimum skew and close matching between the complementary outputs. The outputs are TTL 
compatible with a minimum sink capability of two gate loads. 

• GUARANTEED HIGH SPEED . . . 25 ns MAX 

• GUARANTEED DELAY MATCHING ON BOTH OUTPUTS 

• COMPLEMENTARY TTL COMPATIBLE OUTPUTS 

• HIGH SENSITIVITY 

• USES STANDARD SUPPLY VOLTAGES 



ABSOLUTE MAXIMUM RATINGS 

Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation (Note 11 

Metal Can 

DIP 
Operating Temperature Range 

Military (760) 

Commercial (760C) 
Storage Temperature Range 

Metal Can and DIP 



+8 V 

-8 V 

10 mA 

+5 V 

V+> V|N >\l_ 

500 mW 
670 mW 

-55°Cto125°C 
0°Cto70°C 

-65°Cto150°C 



EQUIVALENT CIRCUIT 




Notes on following page. 



CONNECTION DIAGRAM 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 




ORDER INFORMATION 



TYPE 

760 

760C 



PART NO. 
760HM 
760HC 



14-LEADDIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



NC[^ 1 
NC[^ 2 
NC[^ 3 
IP2^ 4 
IPlQ 5 
V- Q 6 
NC^ 7 



4 ^NC 
3 IJiMC 
2 3V+ 
1 ]]0P1 
||]0P2 
9 |]GND 
8 ^NC 



ORDER INFORMATION 
TYPE PART NO. 



760 
760C 



760DM 
760DC 



4-24 



FAIRCHILD LINEAR INTEGRATED CIRCUITS . iLiA760 



760 
ELECTRICAL CHARACTERISTICS (Vs = ±4.5V to +6.5V, Ta = -55°C to +125°C, Ta = 25°C for typical figures unless otherwise specified.) 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs ^ 200n 




1.0 


6.0 


mV 


Input Offset Current 






0.5 


7.5 


mA 


Input Bias Current 






8.0 


60 


mA 


Output Resistance (either output) 


VOUT = VqH 




100 




« 


Response Time 


Note2,TA = 25°C 




18 


30 


ns 


Note 3, Ta = 25°C 






25 


ns 


Note 4 




16 




ns 


Response Time Difference between 
Outputs 

(tpdof+V|Ni)-(tpdOf-V|N2) 
(tpd Of +V11M2) - <tpd of - V|N1 ) 
(tpdof+V|Ni)-(tpdOf+V|N2) 
(tpd of -V|Ni) - (tpd of -V|N2) 


Note 2, Ta = 25°C 
Note2,TA = 25°C 
Note 2, Ta = 25°C 
Note 2, Ta = 25°C 






5.0 
5.0 
7.5 
7.5 


ns 
ns 
ns 
ns 


Input Resistance 


f = 1 MHz 




12 




kS2 


Input Capacitance 


f = 1 MHz 




8.0 




pF 


Average Temperature Coefficient 
of Input Offset Voltage 


Rs = 50a, Ta = -55°C to Ta = +125°C 




3.0 




mV/°c 


Average Temperature Coefficient 
of Input Offset Current 


TA = 25°CtoTA = +125°C 
Ta = 25° C to Ta = -55° C 




2.0 
7.0 




nA/°C 
nA/°C 


Input Voltage Range 


Vs = ±6.5V 


±4.0 


±4.5 




V 


Differential Input Voltage Range 






±5.0 




V 


Output HIGH Voltage (either output) 


^ 'OUT ^ 5.0 mA 

Vs = ±5.0V 

IQUT = 80 mA, Vs = ±4.5V 


2.4 
2.4 


3.2 
3.0 




V 
V 


Output LOW Voltage (either output) 


'SINK = 3-2 mA 




0.25 


0.4 


V 


Positive Supply Current 


Vs = ±6.5V 




18 


32 


mA 


Negative Supply Current 


Vs = ±6.5V 




9.0 


16 


mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA760 



760C 
ELECTRICAL CHARACTERISTICS (Vs = ±4.5V to ±6.5V. Ta = 0°C to +70°C, Ta = 25°C for typical figures unless otherwise specified.) 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS <^ 200S2 




1.0 


6.0 


mV 


Input Offset Current 






0.5 


7.5 


JuA 


Input Bias Current 






8.0 


60 


juA 


Output Resistance (either output) 


VOUT = VOH 




100 




SI 


Response Time 


Note 2, Ta = 25°C 
Note3,TA = 25°C 
Note 4 




18 
16 


30 
25 


ns 
ns 
ns 


Response Time Difference between 
Outputs 

(tpdof+V||Mi)-(tpdOf-V|N2) 

ItpdOf +V|N2) -(tpdof-V|Ni) 

(tpdof+V||sii)-(tpdOf+V|N2) 
(tpd of -V|N1 ) - (tpd Of -V|N2) 


Note2,TA = 25°C 
Note 2. Ta = 25°C 
Note2,TA = 25°C 
Note 2. Ta = 25° C 






5.0 
5.0 
10 
10 


ns 
ns 
ns 
ns 


Input Resistance 


f = 1 MHz 




12 




kn 


Input Capacitance 


f = 1 MHz 




8.0 




PF 


Average Temperature Coefficient 
of Input Offset Voltage 


RS = 50n, Ta = 0°C to Ta = +70°C 




3.0 




iuV/°C 


Average Temperature Coefficient 
of Input Offset Current 


TA = 25°CtoTA = +70°C 
TA = 25°CtoTA = 0°C 




5.0 
10 




nA/°C 
nA/°C 


Input Voltage Range 


Vs = ±6.5V 


±4.0 


±4.5 




V 


Differential Input Voltage Range 






±5.0 




V 


Output HIGH Voltage (either output) 


^ 'out ^ 5.0 mA 

Vs = ±5.0V 

IqUT = 80 nA. Vs = ±4.5V 


2.4 
2.5 


3.2 
3.0 




V 
V 


Output LOW Voltage (either output) 


•sink = 3.2 mA 




0.25 


0.4 


V 


Positive Supply Current 


Vs = ±6.5V 




18 


34 


mA 


Negative Supply Current 


Vs = ±6.5V 




9.0 


16 


mA 


NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C 
for the DIP. 

2. Response time measured from the 50% point of a 30 mVp-p 10 MHz sinusoidal input to the 50% point of the output. 

3. Response time measured from the 50% point of a 2 Vp-p 10 MHz sinusoidal input to the 50% point of the output. 

4. Response time measured from the start of a 100 mV input step with 5 mV overdrive to the time when the output crosses the logic 
threshold. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLiA760 



TYPICAL PERFORMANCE CURVES FOR 760 AND 760C 



RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 
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VARIOUS INPUT OVERDRIVES 
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RESPONSE TIME AS A 
FUNCTION OF INPUT VOLTAGE 
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RESPONSE TIME AS A 
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VOLTAGE TRANSFER 
CHARACTERISTIC 
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VOLTAGE GAIN AS A 

FUNCTION OF AMBIENT 
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INPUT BIAS CURRENT AS A 

FUNCTION OF AMBIENT 

TEMPERATURE 
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RESPONSE TIME AS A 

FUNCTION OF 

AMBIENT TEMPERATURE 













Vs 


1 1 1 
= ±4.5V TO ±6.5V 




26 
















■V i - 













































^ 


" 








' 





"^ 


^ 


-^ 


"^ 








O 16 






J 














































































5 























OUTPUT VOLTAGE LEVELS 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA760 



TYPICAL PERFORMANCE CURVES FOR 760 AND 760C (Cont'd) 



INPUT BIAS CURRENT AS A 
RISE TIME AS A FUNCTION FALL TIME AS A FUNCTION FUNCTION OF DIFFERENTIAL 

OF CAPACITIVE LOAD OF CAPACITIVE LOAD INPUT VOLTAGE 
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A FUNCTION OF 
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CAPACITIVE LOAD - pF 



CAPACITIVE LOAD - pF 



20 30 40 60 60 70 80 90 100 
DIFFERENTIAL INPUT VOLTAGE - mV 




SUPPLY VOLTAGE - V 



APPLICATIONS 

Pin numbers shown are only for Metal Cani 



FAST POSITIVE PEAK DETECTOR 

FD666 



50 ns 




Y 



LEVEL DETECTOR WITH HYSTERESIS 

100 kn 



5on 

INPUT— VW—* 



r— AMn-t 

_L son ^ 



m 




100 kfj 

VsA — I 



ZERO CROSSING DETECTOR 



INPUT 

o— 



^^c^ 



^6 W HI- '7 




1 11 rl 



I 15 pF 
390n ^o.i^F 



Total delay = 30 ns 

Input frequency = 300 Hz to 3 MHz 

Minimum input voltage = 20 mVp-p 



LINE RECEIVER WITH HIGH COMMON MODE RANGE 



-1- 5on 



INPUT — NAA^ 



RS 
Common mode range = ±4 x — — V 
du 

RS 
Differential Input sensitivity = 5 x ■— mV 

50 

Pf must be adjusted for optimum common mode rejection. 

For Rs = 200n 

Common mode range = +16V 

Sensitivity = 20 mV 



HIGH SPEED 3-BIT A/D CONVERTER 



j-AM<- 




k 




6 0P2 
260 kn 





____f— ^V 1/2x9004 

V 1— >^ NMSB 



On 



t> 



tD^ 



Input voltage range: 3.5V 
Typical conversion speed: 30 ns 
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111-311 

VOLTAGE COMPARATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 111 and 311 are monolithic, low input current Voltage Comparators, 
each constructed using the Fairchild Planar* epitaxial process. The 1 1 1 series operates from the single 
5 V supply used for integrated circuit logic to the standard ±15 V operational amplifier supplies. The 
1 1 1 series is intended for a wide range of applications including driving lamps or relays and switching 
voltages up to 50 V at currents as high as 50 mA. The output stage is compatible with RTL, DTL, 
TTL and MOS logic. The input stage current can be raised to increase input slew rate. 



LOW INPUT BIAS CURRENT . . . 60 nA 

LOW INPUT OFFSET CURRENT . . . 4 nA 

DIFFERENTIAL INPUT VOLTAGE ... ±30 V 

POWER SUPPLY VOLTAGE SINGLE 5.0 V SUPPLY TO ±15 V 

OFFSET VOLTAGE NULL CAPABILITY 

STROBE CAPABILITY 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V_ Terminals 
Output to V_ (111) 
(311) 
Ground to V_ 
Differential Input Voltage 
Input Voltage (Note 1) 
Internal Power Dissipation (Note 2) 
Output Short Circuit Duration 
Storage Temperature Range 
Operating Temperature Range 

Military (111) 

Commercial (311) 



36 V 

50 V 

40 V 

30 V 

±30 V 

±15 V 

500 mW 

10 seconds 

-65°Cto+150°C 

-55°Cto+125°C 
0°Cto+70°C 



CONNECTION DIAGRAM 

8-LEAD METAL CAN 

(TOP VI EW) 

PACKAGE OUTLINE 58 



GROUND —^^ 


lg 


^*^r^ OUTPUT 


NON-INVERTING /^ 1 
INPUT ( 2 1—1 




S 1 ^V^ BALANCE/ 
r** \Zy STROBE 


invertingI^J 

INPUT ^*'^S, 


<i: 


^^^""^ BALANCE 


ORDER INFORMATION 


TYPE 




PART NO. 


111 




LM111H 


311 




LM311H 





TRUTH TABLE 


V|N 


STROBE 


OUTPUT 


+ 


H 


H 


+ 


L 


L 


- 


H 


L 


- 


L 


L 



B 



EQUIVALENT CIRCUIT 



C^o 



INPUTS 

-o— 




-Ov* 



Notes on following pages. 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 111 • 311 



111 

ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = -55°C to +125°C unless otherwise specified) Note 3 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage (Note 4) 


TA = 25°C,Rs<50kn 




0.7 


3.0 


mV 


Input Offset Current (Note 4) 


Ta = 25° C 




4.0 


10 


nA 


Input Bias Current 


Ta = 25°C 




60 


100 


nA 


Voltage Gain 


Ta = 25°C 




200 




V/mV 


Response Time (Note 5) 


Ta = 25°C 




200 




ns 


Saturation Voltage 


V|N < -5 mV, IqUT = 50 mA 
Ta = 25°C 




0.75 


1.5 


V 


Strobe On Current 


Ta = 25°C 




3.0 




nriA 


Output Leakage Current 


V|N > 5 mV. VouT = 35 V 
Ta = 25''C 




0.2 


10 


nA 


Input Offset Voltage (Note 4) 


RS < 50 kft 






4.0 


mV 


Input Offset Current (Note 4) 








20 


nA 


Input Bias Current 








150 


nA 


Input Voltage Flange 






±14 




V 


Saturation Voltage 


V+ > 4.5 V, V- = 

V||\| < -6 mV, IsiNK '^ 8 mA 




0.23 


0.4 


V 


Output Leakage Current 


V||M>5mV, VoUT = 35V 




0.1 


0.5 


mA 


Positive Supply Current 


Ta = 25°C 




5.1 


6.0 


mA 


Negative Supply Current 


Ta = 25° C 




4.1 


5.0 


mA 


311 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Ta = 0°C to 70°C unless otherwise specified) Note 3 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage (Note 4) 


Ta = 25° C, Rs < 50 kn 




2.0 


7.5 


mV 


Input Offset Current (Note 4) 


Ta = 25° C 




6.0 


50 


nA 


Input Bias Current 


Ta = 25°C 




100 


250 


nA 


Voltage Gain 


Ta = 25°C 




200 




V/mV 


Response Time (Note 5) 


Ta = 25°C 




200 




ns 


Saturation Voltage 


V|N < -10 mV, IquT = 50 mA 
Ta = 25°C 




0.75 


1.5 


V 


Strobe On Current 


Ta = 25°C 




3.0 




mA 


Output Leakage Current 


V|N>10mV,VoUT = 35V 
Ta = 25°C 




0.2 


50 


nA 


Input Offset Voltage (Note 4) 


Rs < 50 kI2 






10 


mV 


Input Offset Current (Note 4) 








70 


nA 


Input Bias Current 








300 


nA 


Input Voltage Range 






±14 




V 


Saturation Voltage 


V+ > 4.5 V. V- = 

V||\| < -10 mV, IsiNK ■< 8 mA 




0.23 


0.4 


V 


Positive Supply Current 


Ta = 25°C 




5.1 


7.5 


mA 


Negative Supply Current 


Ta = 25° C 




4.1 


5.0 


mA 


NOTES: 

1. This rating applies for ±15 V supplies. The positive input voltage limit is 30 V above the negative supply. The negative input voltage limit is 
equal to the negative supply voltage or 30 V below the positive supply, whichever is less. 

2. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C. 

3. The offset voltage, offset current and bias current specifications apply for any supply voltage from a single 5 V supply up to ±15 V supplies. 

4. The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a 
1 mA load. Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input impedance. 

5. The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 111 • 311 



TYPICAL PERFORMANCE CURVES FOR 111 
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TRANSFER FUNCTION 
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TYPICAL PERFORMANCE CURVES FOR 311 
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OFFSET BALANCING 



TYPICAL APPLICATIONS 



STROBE CIRCUIT 




1N914 

STROBING ■=■ DIODES 



INCREASING INPUT 
STAGE CURRENT* 




-Ov+ 



'Increases typical common 
mode slew rate from 7.0 V/jLts 
to 18 V/jus 
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TYPICAL APPLICATIONS (Cont'd) 



ADJUSTABLE LOW VOLTAGE 
REFERENCE SUPPLY 



I I ^^^^ ' ' " » ■ 'ft^t^sr" 



H'^ 3.9 k 



-<° 



R4 500 
"3 10k 



t VouT 

(— O 




POSITIVE PEAK DETECTOR 



Q+15V 



yr, 




■ "Tl.SdF' 



ZERO CROSSING DETECTOR 
DRIVING MOS LOGIC 




"Solid tantalum 



NEGATIVE PEAK DETECTOR 




"Solid tantalum 



*Solid tantalum 

DIGITAL 
TRANSMISSION ISOLATOR 



(^^£) 




FROMi 

TTL I 

GATE^ 



► 100 >50k 



1 

|0.01 >1l< 

p' 1 



STROBING OF BOTH INPUT 
AND OUTPUT STAGES 



FROM D/A NETWORK 




"Typical input current is 50 pA 
with inputs strobed off. 



PRECISION PHOTODIODE COMPARATOR 




•R2 sets the comparison level. 
At comparison, the photodiode has 
less than 5 mV across it, decreasing 
leakages by an order of magnitude. 



RELAY DRIVER WITH STROBE 

V++0 



SWITCHING POWER AMPLIFIER 




■=■ TTL STROBE 



"Absorbs inductive kickback of relay 
and protects IC from severe voltage 
transients on V++ line. 




/W— f— — lr2Ne 

B20 '^ 



SWITCHING POWER AMPLIFIER 



3^!M-^ 



■XT- 

^0.22>iF 



4 <W^ O REFERENCE 



R7 15k 
— ^^ O INPUT 
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GLOSSARY 

COMPARATORS 



Average Temperature Coefficient of Input Offset Current — 

The change in input offset current over the operating 
temperature range divided by the operating temperature range. 

Average Temperature Coefficient of Input Offset Voltage — 

The change in input offset voltage over the operating 
temperature range divided by the operating temperature range. 

Common Mode Rejection Ratio — The ratio of the change of 
input offset voltage to the change in common mode voltage 
producing it. 

Differential Input Voltage Range — The range of voltage 
applied between the input terminals for which operation 
within specifications is assured. 

Input Bias Current — The average of the two input currents 
with no signal applied. 

Input Capacitance — The capacitance seen looking into either 
input terminal with the other grounded. 

Input Common Mode Voltage Range — The range of common 
mode input voltage over which the device will operate within 
specifications. 

Input Offset Current — The difference between the two input 
currents with the output at the logic threshold voltage. 

Input Offset Voltage — That voltage which must be applied to 
the input terminals to give the logic threshold voltage at the 
output. 

Input Resistance — The resistance seen looking into either 
input terminal with the other grounded. 

Input Voltage Range — The range of voltage on either input 
terminal over which the device will operate as specified. 

Logic Threshold Voltage — The output voltage at which the 
logic circuitry being driven changes state. It has two values, 
positive and negative. 

Negative Output Voltage Level — The dc output voltage in the 
negative direction with the input voltage equal to, or greater 
than, a minimum specified value. 



Output Fall Time — The time taken for the output voltage to 
fall from 90% to 10% of its value with a step-function applied 
at the input. 

Output Resistance — The resistance seen looking in to the 
output with the dc output level at the logic threshold. 

Output Rise Time — The time taken for the output voltage to 
rise from 10% to 90% of its value with a step-f unction at the 
input. 

Output Sink Current — The maximum negative current that 
can be delivered by the comparator. 

Positive Output Voltage Level — The dc output voltage in the 
positive direction with the input voltage equal to, or greater 
than, a minimum specified value. 

Response Time — The interval between the application of an 
input step function and the time when the output voltage 
crosses the logic threshold level. 

Strobed Output Level — The dc output voltage, independent 
of input voltage, with the voltage on the strobe terminal in 
excess of the strobe activation voltage. 

Strobe Activation Voltage — The voltage applied to the strobe 
terminal beyond which the device does not respond to the 
conditions at the input terminals. 

Strobe Current — The maximum current taken by the strobe 
terminal during activation. 

Strobe Input Resistance — The resistance between the strobe 
terminal and ground. 

Strobe Release Time — The time required for the output to 
rise to the logic threshold voltage after the strobe terminal has 
been activated. 

Supply Voltage Rejection Ratio — The ratio of the change in 
input offset voltage to the change in supply voltage 
producing it. 

Voltage Gain — The ratio of the change in output voltage to 
the change in voltage between the input terminals producing it 
with the dc output in the vicinity of the logic threshold. 
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INTRODUCTION 

Fairchild Semiconductor produces the most 
comprehensive line of monolithic voltage regulators 
available. This line includes fixed output, three-terminal 
regulators for a range of output voltages from 5.0 V to 
30 V. Both positive and negative three-terminal voltage 
regulators are available, with rated output currents 
from 500 mA to 3.0 A. 

For requirements not covered by the fixed out- 
put devices Fairchild offers a line of flexible precision 
regulators for ail applications, including positive, neg- 
ative, tracking, and switching. 

The breath of the product line, the built-in over- 
load protection in every device, the precision, and the 
flexibility make Fairchild the place to go for volume 
deliveries of economical, easy to use, reliable voltage 
regulators. 
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SELECTION GUIDE FOR COMMERCIAL VOLTAGE REGULATORS*^* 





FIXED POSITIVE 
MA7800 SERIES 




MA7805 


MA7806 


MA7808 


MA7812 


MA7815 


MA7818 


MA7824 


209 


309 


Input Voltage Range Min. (V) 
Max. (V) 


7.0 
35 


8.0 
35 


10 
35 


14 
35 


17 
35 


20 
35 


26 
40 


7.0 
35 


7.0 
35 


Output Voltage Min. (V) 
Max. (V) 


4.8 
5.2 


5.75 
6.25 


7.7 
8.3 


11.5 
12.5 


14.4 
15.6 


17.3 
18.7 


23 
25 


4.7 
5.3 


4.8 
5.2 


Output Current Max. (mA) 
Peak (nnA) 


1000 
2200 


1000 
2200 


1000 
2200 


1000 
2200 


1000 
2100 


1000 
2100 


1000 
2100 


1000 
2200 


1000 
2200 


Line Regulation Max. (%) Notes 1, 2 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


1.0 


2.0 


Load Regulation Max. (%) Notes 1, 2 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Quiescent Current Max. (mA) Note 2 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


10 


10 


Ripple Rejection Min. (dB) f = 1 20 Hz, Notes 2,3 


62 


59 


56 


55 


54 


53 


50 


- 


- 


Dropout Voltage Typ. (V) IquT = 'Max. 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


,. .. Typ. (mV/°C) 
Output Voltage Drift ^^ ,^^ ,„ , 
Max. (%/ C) 


-1.1 


-0.8 


-0.8 


-1.0 


-1.0 


-1.0 


-1.5 


-0.75 


-0.8 


OPERATIONAL AMPLIFIERS 


X 


X 


X 


X 


X 


X 




X 


X 


TTL SYSTEMS 


X 














X 


X 


MOS SYSTEMS 


X 






CMOS 








X 


X 


ECL SYSTEMS 




















CONSUMER 




X 


X 








X 







SELECTION GUIDE FOR MILITARY VOLTAGE REGULATORS*^' 





FIXED POSITIVE 
MA7800 SERIES 




MA7805 


MA7806 


MA7808 


MA7812 


MA7815 


MA7818 


MA7824 


109 


Input Voltage Range Min. (V) 
Max. (V) 


7.0 
35 


8.0 
35 


10 
35 


14 
35 


17 
35 


20 
35 


26 
40 


7.0 
35 


Output Voltage Min. (V) 
Max. (V) 


4.8 
5.2 


5.75 
6.25 


7.7 
8.3 


11.5 
12.5 


14.4 
15.6 


17.3 
18.7 


23 
25 


4.7 
5.3 


Output Current Max. (mA) 
Peak (mA) 


1000 
2200 


1000 
2200 


1000 
2200 


1000 
2200 


1000 
2100 


1000 
2100 


1000 
2100 


1000 
2200 


Line Regulation Max. (%) Notes 1, 2 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Load Regulation Max. (%) Notes 1, 2 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


2.0 


Quiescent Current Max. (nA) Note 2 


6.0 


6.0 


6.0 


6.0 


6.0 


6.0 


6.0 


10 


Ripple Rejection Min. (dB) f = 100 Hz, Note 2 


68 


65 


62 


61 


60 


59 


56 


- 


Dropout Voltage Typ. (V) IquT = 'Max. 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Typ. (mV/°C) 
Output Vo tage Drift , ,„ 
Max. (%/°C) 


-1.1 


-0.8 


-0.8 


-1.0 


-1.0 


-1.0 


-1.5 


-0.75 


OPERATIONAL AMPLIFIERS 


X 


X 


X 


X 


X 


X 




X 


TTL SYSTEMS 


X 














X 


MOS SYSTEMS 


X 






CMOS 








X 


ECL SYSTEMS 



















NOTES: 

1. %VouT 

2. Typical for 78MXX and 78NXX Series 

3. Typical for 723 

4. The 7800 is available in TO-3 and TO-220 (Commercial Grade only). 109 and 78N00 are available in TO-3 
The 723, 78M00 Series, 104, 105 are available in TO-5 type package 

The 376 is available In 8-Lead mini-DIP 
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FIXED POSITIVE 
MA78M00 SERIES 


ADJUSTABLE 
POSITIVE 


ADJUSTABLE 
NEGATIVE 


FIXED 
NEGATIVE 


UA78M05 


MA78M06 


MA78M08 


MA78M12 


MA78M15 


MA78M20 


MA78M24 


MA723 


305 


305A 


376 


MA723 


304 


MA78N02 


MA78N04 


MA78N05 


7.0 
30 


8.0 
30 


10 
30 


14 
35 


17 
35 


22 
40 


26 
40 


9.5 
40 


8.0 
40 


8.5 
50 


9.0 
40 


-40 
-9.5 


-40 
-8.0 


-4.5 
—15 


-6.5 
-15 


—7.5 
-15 


4.8 
5.2 


5.75 
6.25 


7.7 
8.3 


11.5 
12.5 


14.4 
15.6 


19.0 
21.0 


23 
25 


2.0 
37 


4.5 
30 


4.5 
40 


5.0 
37 


—37 
-2.0 


-30 



-1.8 
—2.2 


-3.8 
—4.2 


-5.1 
-5.3 


500 
750 


500 
750 


500 
750 


500 
750 


500 
700 


500 
700 


500 
700 


150 


20 


45 


25 


150 


20 


2500 
3000 


2500 
3000 


2500 
3000 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


0.1 


0.06 


0.06 


0.03 


0.1 


0.1 


1.0 


1.0 


0.5 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


0.6 


0.05 


0.2 


0.2 


0.6 


0.02 


1.0 


1.0 


0.4 


4.2 


4.3 


4.3 


4.3 


4.4 


4.5 


4.6 


4.0 


2.0 


2.0 


2.5 


4.0 


5.0 


10 


10 


10 


78 


75 


72 


71 


70 


69 


66 


74 


60 


- 


- 


74 


60 


60 


60 


60 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


3.0 


3.0 


3.0 


3.0 


3.0 


2.0 


2.0 


2.0 


2.0 
















0.015 


1.0 


1.0 


- 


0.015 


1.0 


0.5 


0.5 


0.^5 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 






X 


X 
















X 


X 


X 


X 










X 






CMOS 








X 


X 


X 


X 


X 


X 
























X 


X 


X 


X 


X 


X 


X 


X 












X 


X 


X 








X 











FIXED POSITIVE 
MA78M00 SERIES 


ADJUSTABLE 
POSITIVE 


ADJUSTABLE 
NEGATIVE 


MA78M05 


JUA78M06 


MA78M08 


MA78M12 


MA78M15 


MA78M20 


MA78M24 


MA723 


105 


MA723 


104 


7.0 
30 


8.0 
30 


10 
30 


14 
35 


17 
35 


22 
40 


26 
40 


9.5 
40 


8.0 
50 


-9.5 
-40 


-50 
-8.0 


4.8 
5.2 


5.75 
6.25 


7.7 
8.3 


11.5 
12.5 


14.4 
15.6 


19.0 
21.0 


23 
25 


2.0 
37 


4.5 
40 


—37 
-2.0 


-40 



500 
750 


500 
750 


500 
750 


500 
750 


500 
700 


500 
700 


500 
700 


150 


20 


150 


20 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


0.1 


0.06 


0.1 


1.0 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.6 


0.05 


0.6 


0.02 


4.2 


4.3 


4.3 


4.3 


4.4 


4.5 


4.6 


3.5 


2.0 


3.5 


5.0 


78 


75 


72 


71 


70 


69 


66 


74 


60 


74 


60 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


3.0 


3.0 


3.0 


2.0 


~ 


— 


~ 


— 


— 


— 


— 


0.015 


1.0 


0.015 


1.0 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 
















X 


X 




X 






CMOS 








X 


X 


X 


X 


















X 


X 


X 



Thermal resistance of the package without a heat sink. 
Junction to Case Junction to Ambient 



TO-3 


4 C/W 


35 C/W 


TO-220 


2°C/W 


50° C/W 


TO-5 


20° C/W 


150° C/W 
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UA723 

PRECISION VOLTAGE REGULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA723 is a monolithic Voltage Regulator constructed using the 
Fairchild Planar* epitaxial process. The device consists of a temperature compensated reference 
amplifier, error amplifier, power series pass transistor and current limit circuitry. Additional NPN or 
PNP pass elements may be used when output currents exceeding 150 mA are required. Provisions are 
made for adjustable current limiting and remote shutdown. In addition to the above, the device 
features low standby current drain, low temperature drift and high ripple rejection. The mA723 is 
intended for use with positive or negative supplies as a series, shunt, switching or floating regulator. 
Applications include laboratory power supplies, isolation regulators for low level data amplifiers, logic 
card regulators, small instrument power supplies, airborne systems and other power supplies for digital 
and linear circuits. 



POSITIVE OR NEGATIVE SUPPLY OPERATION 

SERIES, SHUNT, SWITCHING OR FLOATING OPERATION 

.01% LINE AND LOAD REGULATION 

OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS 

OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR 



ABSOLUTE MAXIMUM RATINGS 

Pulse Voltage from V+ to V_, (50 ms) (723) 

Continuous Voltage from V+ to V_ 

Input/Output Voltage Differential 

Differential Input Voltage 

Voltage Between Non-Inverting Input and V_ 

Current from V^ 

Current from Vpj^p 

Internal Power Dissipation (Note 1) 

Metal Can 

DIP 
Storage Temperature Range 
Operating Temperature Range 

Military (723) 

Commercial (723C) 
Lead Temperature (Soldering, 60 seconds) 



50 V 
40 V 
40 V 
i5V 
+8V 
25 mA 
15 mA 

8O0mW 

1000 mW 

-65°Cto+150°C 

-55°Cto+125°C 

0°Cto+70°C 

300° C 



EQUIVALENT CIRCUIT 



TEMPERATURE 

COMPENSATED 

ZEIMER 



H^ 



OVrff 1=""'^" 

"'^'^ AMPLIFIER 

NON-INVERTING 




rl< 



VOLTAGE 
REFERENCE 
AMPLIFIER 



CURRENT I I CURRENT 

LIMIT O O SENSE 




Notes on following pages. 



CONNECTION DIAGRAMS 

10-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5F 





CURRENT 
LIMIT 




CURRENT 
SENSE f 


^^ 


:^ 


FREQUENCY 
^COMPENSATION 


INVERTING X 
INPUT V*^ 






sQy* 


NON-INVERTING X 3 
INPUT X^ 






^pvc 


\ 

VREF*" 


>^5^ 


X 


'VOUT 



Note: Pin 5 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 

723 723 HM 

723C 723 HC 



14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



NC [^ 

current limit^ 

current sense [^ 

inverting input [^ 

non-inverting input ^ 

vrefC 
v-C 



"Jnc 

—1 frequency 

—■compensation 

Dvc 

^VOUT 

JJnc 



ORDER INFORMATION 
TYPE PART NO. 

723 723 DM 

723C 723 DC 



'Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA723 



723 
ELECTRICAL CHARACTERISTICS (Note 2) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Line Regulation 


V,N = 12VtoV,^ = 15V 




0.01 


0.1 


%VoUT 


V,M = 12VtoV,M = 40V 




0.02 


0.2 


%VnnT 


-55°C<T^<+125°C, V,|^ = 12V to V,,^ = 15V 






0.3 


%VoUT 


Load Regulation 


1 1 = 1 mA to 1 1 = 50 mA 




0.03 


0.15 


%VoUT 


-55"C^T^<+125"C, 1^ = 1 mAto lL = 50mA 






0.6 


%V0UT 


Ripple Rejection 


f = 50 Hz to 10 kHz 




74 




dB 


f = 50 Hz to 10 kHz, Cpgp = 5 mF (See Fig. 1) 




86 




dB 


Average Temperature Coefficient 
of Output Voltage 


-55°C<T^<+125°C 




0.002 


0.015 


%/°C 


Short Circuit Current Limit 


Rgj, = 10n,VouT = 




65 




mA 


Reference Voltage 




6.95 


7.15 


7.35 


V 


Output Noise Voltage 


BW = 100 Hz to 10 kHz, Cp^p = 




20 




MVrms 


BW = 100 Hz to 10 kHz, Cp,gp = 5 /uF 




2.5 




MVrms 


Long Term Stability 






0.1 




%/1000hrs 


Standby Current Drain 


Il = 0,V,^ = 30V 




2.3 


3.5 


mA 


Input Voltage Range 




9.5 




40 


V 


Output Voltage Range 




2.0 




37 


V 


Input/Output Voltage Differential 




3.0 




38 


V 


723C 
ELECTRICAL CHARACTERISTICS (Note 2) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Line Regulation 


V,^ = 12VtoV,^ = 15V 




0.01 


0.1 


%VoLJT 


V,M=12VtoV^= 40 V 




0.1 


0.5 


%VouT 


0°C<T^<70^C, V,,^ = 12V to V,|^ = 15V 






0.3 


%VoUT 


Load Regulation 


1. = 1 mA to 1. =50mA 




0.03 


0.2 


%VouT 


0"C^T^<7(rC, l|_ = 1 mAtolL = 50mA 






0.6 


°^VoUT 


Ripple Rejection 


f = 50 Hz to 10 kHz 




74 




dB 


f = 50 Hz to 10 kHz, Cp^p= 5 luF (See Fig. 1) i 




86 




dB 


Average Temperature Coefficient 
of Output Voltage 


0°C<T^<70°C 




0.003 


0.015 


%/°C 


Short Circuit Current Limit 


Rs(,= 10n,VoUT = 




65 




mA 


Reference Voltage 




6.80 


7.15 


7.50 


V 


Output Noise Voltage 


BW = 100 Hz to 10 kHz, Cpj^p = 




20 




MVrms 


BW = 100 Hz to 10 kHz, C^^p = 5 mF 




2.5 




MVrms 


Long Term Stability 






0.1 




%/1000hrs 


Standby Current Drain 


Il = 0,V,^ = 30V 




2.3 


4.0 


mA 


Input Voltage Range 




9.5 




40 


V 


Output Voltage Range 




2.0 




37 


V 


Input/Output Voltage Differential 




3.0 




38 


V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA723 



MAXIMUM LOAD CURRENT 

AS A FUNCTION OF 

INPUT-OUTPUT VOLTAGE 

DIFFERENTIAL 



TYPICAL PERFORMANCE CURVES FOR 723 



LOAD REGULATION 

CHARACTERISTICS WITHOUT 

CURRENT LIMITING 















.Rtu = 150°C/W 
















P5TANDBY = «""'»' 




1 






















\ 




















\ 




















\ 


















, 




\, 
















I 






<; 


r^ 












\ 


^^' 


















VJ, 


_ 


_ 













10 20 30 40 50 

<V|n-Vout'-v 

LOAD REGULATION 

CHARACTERISTICS 

WITH CURRENT LIMITING 













1 1 !■— 1 1 

V0UT = 5V,V|,.tl2vJ 












"s 


C-iu 








■^ 


^ 


s 




















^ 


N 


















N 


\^ 




















\ 




s. 
















\ 




\\ 


^ 














\ 


> 


















s 


-1 












1" 


r 


^ 















































^ 


^ 






















^ 




*>^ 


r 




c 












X 


N 


M^i 




■~~- 












^ 


St^ 




^ 














^ 


\ 






















V 


N 


voui 


■5V 
■0 


V|N 


■ +12 



























20 40 60 80 

OUTPUT CURRENT - mA 



CURRENT LIMITING 
CHARACTERISTICS 

















Voui 


= 5V 


V,N = -I2| 


1.0 














Rsc'iu" 














\ 
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LOAD REGULATION 

CHARACTERISTICS WITH 

CURRENT LIMITING 



o -0.1 
a -0.15 



















































^ 


^ 
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■^ 
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V0UT-^5V,V|N = H2V, 
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1 
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5 10 15 20 25 30 

OUTPUT CURRENT - mA 

STANDBY CURRENT DRAIN 

AS A FUNCTION OF 

INPUT VOLTAGE 



















1 I 1 

VOUT = VrefJ 
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'l 


= u 
























'k 3.0 
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o 
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OUTPUT CURRENT - mA 



OUTPUT CURRENT - mA 



10 20 30 40 

INPUT VOLTAGE -V 



MAXIMUM LOAD CURRENT 

AS A FUNCTION OF 

INPUT/OUTPUT VOLTAGE 

DIFFERENTIAL 



TYPICAL PERFORMANCE CURVES FOR 723C 

MAXIMUM LOAD CURRENT 

AS A FUNCTION OF 

INPUT/OUTPUT VOLTAGE 

DIFFERENTIAL 
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LOAD REGULATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA723 



TYPICAL PERFORMANCE CURVES FOR 723 AND 723C 



LINE REGULATION AS A 

FUNCTION OF INPUT/OUTPUT 

VOLTAGE DIFFERENTIAL 
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NOTES 

o o o o 

1. Rating applies to ambient temperatures up to 25 C. Above 25 C ambient derate linearly at 6.3 mW/ C for the Metal Can, and 8.3 mW/ C 

for the DIP. 

2. Unless otherwise specified,. T^ = 25° C, V||vj = V+ = Vc = 12 V, V_ = 0, Vqut = 5 V, II = 1 mA, Rsc = 0, Ci = 100 pF, Cref = and 
divider impedance as seen by error amplifier < 10 kI2 connected as shown in Fig. 1. Line and load regulation specifications are given for 
the condition of constant chip temperature. Temperature drifts must be taken into account separately for high dissipation conditions. 

3. L-j is 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009" air gap. 

4. Figures in parentheses may be used if R1/R2 divider is placed on opposite side of error amp. 

5. Replace R1/R2 in figures with divider shown in figure 13. 

6. V"*" must be connected to a -^3 V or greater supply. 

7. For metal can applications where Vz is required, an external 6.2 volt zener diode should be connected in series with VquT- 
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TABLE I 
RESISTOR VALUES (k^) FOR STANDARD OUTPUT VOLTAGES 



POSITIVE 
OUTPUT VOLTAGE 


APPLICABLE 
FIGURES 


FIXED OUTPUT 
±5% 


OUTPUT ADJUSTABLE 
±10% (Note 5) 


NEGATIVE 
OUTPUT VOLTAGE 


APPLICABLE 
FIGURES 


FIXED OUTPUT 
±5% 


5% OUTPUT 
ADJUSTABLE ±10% 




(Note 4) 


R, 


R, 


R, 


P, 


R, 






R, 


R2 


R. 


P. 


R, 


+3.0 


1, 5, 6, 9, 
12 (4) 


4.12 


3.01 


1.8 


0.5 


1.2 


+100 


7 


3.57 


102 


2.2 


10 


91 


+3.6 


1, 5, 6, 9, 
12 (4) 


3.57 


3.65 


1.5 


0.5 


1.5 


+250 


7 


3.57 


255 


2.2 


10 


240 


+5.0 


1, 5, 6, 9, 
12 (4) 


2.15 


4.99 


.75 


0.5 


2.2 


-6 (note 6) 


3, (10) 


3.57 


2.43 


1.2 


0.5 


.75 


+6.0 


1, 5, 6, 9, 
12 (4) 


1.15 


6.04 


0.5 


0.5 


2.7 


-9 


3, 10 


3.48 


5.36 


1.2 


0.5 


2.0 


+9.0 


2, 4, (5, 6? 
12, 9) 


1.87 


7.15 


.75 


1.0 


2.7 


-12 


3, 10 


3.57 


8.45 


1.2 


0.5 


3.3 


+12 


2, 4, (5, 6, 
9, 12) 


4.87 


7.15 


2.0 


1.0 


3.0 


-15 


3, 10 


3.65 


11.5 


1.2 


03 


4.3 


+15 


2, 4, (5, 6, 
9, 12) 


7.87 


7.15 


3.3 


1.0 


3.0 


-28 


3, 10 


3.57 


24.3 


1.2 


0.5 


10 


+28 


2, 4, (5, 6, 
9, 12) 


21.0 


7.15 


5.6 


1.0 


2.0 


-45 


8 


3.57 


41.2 


2.2 


10 


33 


+45 


7 


3.57 


48.7 


2.2 


10 


39 


-100 


8 


3.57 


97.6 


2.2 


10 


91 


+75 


7 


3.57 


78.7 


2.2 


10 


68 


-250 


8 


3.57 


249 


2.2 


10 


240 



TABLE II 
FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES 



Outputs from +2 to +7 volts 
[Figures 1, 5, 6, 9, 12, (4)] 


Outputs from +4 to +250 volts 
[Figure 7] 

u _ r ^REF ^ R2 - Ri T . p _ p 
*OUT L 2 R ■' ^ ^ 'f 


Current Limiting 

, _ ^SENSE 

'limit p 


Outputs from +7 to +37 volts 
[Figures 2, 4, (5, 6, 9, 12)] 

V - rv N^ "^1 + "^2 1 

*OUT l-*REF ^ p J 


Outputs from —6 to —250 volts 
[Figures 3, 8, 10] 

u _ r ^REF v "^1 ■•" "^2 1 . p _ p 
Vqut I 2 R J ' "3 R4 


Foldback Current Limiting 
1 r ^ouT R3 ^ ^sENSE (R3 + R4) 1 

''''' ^ Rsc R4 "" Rsc R4 ^ 

, r ^SENSE ^ R3 + R4 1 
'SHORT CKT L R ^ R 



BASIC LOW VOLTAGE REGULATOR 
(Vqut = 2 to 7 Volts) 



Cref 



:''2 



V|N 

V 



vc 



VoUT 

Vref 

MA723 CL 

CS 

N.I. Inv 



V- 



[COMP T 



REGULATED 
OUTPUT 



"3 
C, lOOpF 



TYPICAL PERFORMANCE 
Regulated Output Voltage 5 V 

Line Regulation (AVin = 3 V) 0.5 mV 
Load Regulation (AIl=50 mA) 1.5 mV 



Note: R3 = „ , „ for minimum temperature drift. 



R1+R2 



Fig. 1 



BASIC HIGH VOLTAGE REGULATOR 
(Vqut = 7 to 37 Volts) 




Note: R3 = p , p for minimum temperature drift. 

>\I+K2 

R3 may be eliminated for minimum component count. 

Fig. 2 



TYPICAL PERFORMANCE 

Regulated Output Voltage 15 V 

Line Regulation (AVin = 3 V) 1.5 mV 

Load Regulation (AIl=50 mA) 4.5 mV 
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NEGATIVE VOLTAGE REGULATOR 




Note 7 



TYPICAL PERFORMANCE 
Regulated Output Voltage —15 V 

Line Regulation (AVin = 3 V) 1 mV 
Load Regulation (Ak = 100 mA) 2 mV 



Fig. 3 



POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor) 




TYPICAL PERFORMANCE 
Regulated Output Voltage +15 V 

Line Regulation (AVm = 3 V) 1.5 mV 
Load Regulation (AIl = 1 A) 15 mV 



Fig. 4 



POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor) 




TYPICAL PERFORMANCE 



Regulated Output Voltage -|-5 V 

Line Regulation (AVin = 3 V) 0.5 mV 
Load Regulation (Ak — 1 A) 5 mV 



Fig. 5 



FOLDBACK CURRENT LIMITING 



'IN 



I "2 



V 
V+ 



vc 



Vref 



IIA723 



"OUT 

CL 
CS 
Inv 



rjci 



V-|COMPJ_ 

-r Ci InF 



"SC 30Q 

"3 
2.7Ka 



.R4 
5.6KQ 



REGULATED 
•OUTPUT 



TYPICAL PERFORMANCE 
Regulated Output Voltage + 5 V 

Line Regulation (AV,,^ = 3 V) 0.5 mV 
Load Regulation (Al^ = 10 mA) 1 mV 
Short Circuit Current 20 mA 



Fig. 6 



POSITIVE FLOATING REGULATOR 



85 V 




Note 7 



TYPICAL PERFORMANCE 
Regulated Output Voltage +50 V 

Line Regulation (AVin = 20 V) 15 mV 
Load Regulation (Ak = 50 mA) 20 mV 



Fig. 7 



NEGATIVE FLOATING REGULATOR 




Note 7 



TYPICAL PERFORMANCE 
Regulated Output Voltage —100 V 

Line Regulation (AVin = 20 V) 30 mV 
Load Regulation (Ak=100 mA) 20 mV 



Fig. 8 
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Notes 



POSITIVE SWITCHING REGULATOR 




TYPICAL PERFORMANCE 
Regulated Output Voltage +5 V 

Line Regulation (AVin = 30 V) 10 mV 
Load Regulation (AIl = 2 A) 80 mV 



Fig. 9 



NEGATIVE SWITCHING REGULATOR 




^ 1N4942 



_ REGULATED 
OUTPUT 



Notes 3, 7 



=f C2 IOOmF 



TYPICAL PERFORMANCE 
Regulated Output Voltage —15 V 

Line Regulation (AVin = 20 V) 8 mV 
Load Regulation (AIl = 2 A) 6 mV 



Fig. 10 



REMOTE SHUTDOWN REGULATOR WITH 
CURRENT LIMITING 



^ REGULATED 
•" OUTPUT 




Note 1 : Current limit transistor may be 
used for shutdown if current 
limiting is not required. 
2: Add if Vout>10V 



TYPICAL PERFORMANCE 
Regulated Output Voltage +5 V 

Line Regulation (AVm = 3 V) 0.5 mV 
Load Regulation (AIl=50 mA) 1.5 mV 



Fig. 11 



Note? 



SHUNT REGULATOR 




TYPICAL PERFORMANCE 
Regulated Output Voltage +5 V 

Line Regulation (AVin = 10 V) 0.5 mV 
Load Regulation (AIl = 100 mA) 1.5 mV 



Fig. 12 



OUTPUT VOLTAGE 
ADJUST 



Pi^-^ 



R2 



Fig. 13 



6.2V 3S! 



EQUIVALENT CIRCUIT 




VreF non-inverting V- INVERTING 
INPUT INPUT 



O COMPENSATION 



^ CURRENT 
O SENSE 
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MA7800 SERIES 

THREE -TERMINAL POSITIVE VOLTAGE REGULATORS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The iuA7800 series of monolithic Three-Terminal Positive Voltage 
Regulators is constructed using the Fairchild Planar* epftaxial process. These regulators employ 
internal current limiting, thermal shutdown and safe-area compensation, making them essentially 
indestructible. If adequate heat sinking is provided, they can deliver over 1A output current. They 
are intended as fixed-voltage regulators in a wide range of applications including local, on-card 
regulation for elimination of distribution problems associated with single point regulation. In 
addition to use as fixed voltage regulators, these devices can be used with external components to 
obtain adjustable output voltages and currents and also as the power pass element in precision 
regulators. 

• OUTPUT CURRENT IN EXCESS OF 1 AMP 

• NO EXTERNAL COMPONENTS 

• INTERNAL THERMAL OVERLOAD PROTECTION 

• INTERNAL SHORT CIRCUIT CURRENT LIMITING 

• OUTPUT TRANSISTOR SAFE-AREA COMPENSATION 

• AVAILABLE IN THE TO-220 AND THE TO-3 PACKAGE 

• OUTPUT VOLTAGES OF 5, 6, 8, 12, 15, 18, AND 24 VOLTS 
ABSOLUTE MAXIMUM RATINGS 



Input Voltage (5 V through 18 V) 

(24 V) 
Internal Power Dissipation (Note 1 ) 
Storage Temperature Range 
Operating Junction Temperature Range (Note 2) 7800 

7800C 
Lead Temperature (Soldering, 60 second time limit) TO-3 Package 

(Soldering, 10 second time limit) TO-220 Package 



35 V 

40 V 

Internally Limited 

-65°Cto+150°C 

-55°Cto+150°C 

0°Cto-t-125°C 

300° C 

230° C 



EQUIVALENT CIRCUIT 




•lokn 



^ .U-: 



<° 





Notes on following pages. 



CONNECTION DIAGRAMS 
TO-220 PACKAGE 

(TOP VIEW) 
PACKAGE OUTLINE GH 




ORDER INFORMATION 



VOLTAGE 


TYPE 


PART NO. 


5V 


7805C 


7805UC 


6V 


7806C 


7806UC 


8V 


7808C 


7808UC 


12V 


781 2C 


781 2UC 


15 V 


781 5C 


781 5UC 


18V 


781 8C 


781 8UC 


24 V 


7824C 


7824UC 




TO-3 PACKAGE 




(TOP VIEW) 




PACKAGE OUTLINE GJ 


COMMON 131— V 






^ /- OUTPUT (2) 




ORDER INFORMATION 



OUTPUT 

VOLTAGE 

5V 

6V 

8V 

12V 

15 V 

18 V 

24 V 

5V 

6V 

8V 

12V 

15 V 

18 V 

24 V 



TYPE PART NO. 



7805 

7806 

7808 

7812 

7815 

7818 

7824 

7805C 

7806C 

7808C 

7812C 

7815C 

7818C 

7824C 



7805 KM 
7806KM 
7808 KM 
7812KM 
7815KM 
7818KM 
7824KM 
7805 KC 
7806KC 
7808KC 
7812KC 
7815KC 
7818KC 
7824KC 



•Planar Is a patented Fairchild process. 
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7805 
ELECTRICAL CHARACTERISTICS (V|n = 10 V, IquT = 500 mA, -55° C < Tj < 150°C, unless otherwise specified) 


PARAIVIETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


4.8 


5.0 


5.2 


V 


Line Regulation 


Tj = 25°C 


7V<V|N<25V 




3 


50 


mV 


8V<V|N< 12V 




1 


25 


mV 


Load Regulation 


Tj = 25°C 


5 mA< Iqut < 1-5 A 




15 


50 


mV 


250 mA < loUT ^ '''50 mA 




5 


25 


mV 


Output Voltage 


8.0V<V|N<20V 
5mA< l0UT< '•■0 A 
P< 15W 


4.65 




5.35 


V 


Quiescent Current 


Tj = 25° C 




4.2 


6.0 


mA 


Quiescent Current Change 


with line 


8V<V|N<25V 






0.8 


mA 


with load 


5mA< IqUT^ 10 a 






0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




40 




mv 


Long Term Stability 








20 


mV 


Ripple Rejection 


f = 120Hz,8 V< V|N < 18 V 


68 


78 




dB 


Dropout Voltage 


IOUT=10A.Tj = 25°C 




2.0 




V 


Output Resistance 


f =1 kHz 




17 




mn 


Short Circuit Current 


Tj = 25° C 




750 




mA 


Peak Output Current 


Tj = 25°C 




2.2 




A 


Average Temperature Coefficient of Output Voltage 


IOUT = 5mA, 0°C<Tj< 150°C 




-1.1 




mV/°C 


7805C 
ELECTRICAL CHARACTERISTICS (V|n = 10 V, Iqut = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


4.8 


5.0 


5.2 


V 


Line Regulation 


Tj = 25°C 


7V< V|N<25V 




3 


100 


mV 


8V< V|N< 12V 




1 


50 


mV 


Load Regulation 


Tj = 25° C 


5 mA < loUT< 1-5 A, 




15 


100 


mV 


250 mA < Iqut ^ 750 mA 




5 


50 


mV 


Output Voltage 


7 V< V||\| <20V 
5mA< loUT< 10 A 
P< 15W 


4.75 




5.25 


V 


Quiescent Current 


Tj = 25° C 




4.2 


8.0 


mA 


Quiescent Current Change 


with line 


7 V< V|N <25V 






1.3 


mA 


with load 


5 mA < i0UT< 10 A 






0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




40 




mv 


Long Term Stability 








20 


mV 


Ripple Rejection 


f = 120Hz,8V< V|N < 18 V 


62 


78 




dB 


Dropout Voltage 


IOUT = 10A,Tj = 25°C 




2.0 




V 


Output Resistance 


f=1 kHz 




17 




mfl 


Short Circuit Current 


Tj = 25° C 




750 




mA 


Peak Output Current 


Tj = 25°C 




2.2 




A 


Average Temperature Coefficient of Output Voltage 


•out = 5 mA, 0°C < Tj < 1 25°C 




-1.1 




mV/°C 


NOTE 1 : Thermal resistance of the packages (without a heat sink 
Junction to Case 

TO-3 Package 4°C/ 


) 

Junction to Ambient 

W TO-3 Package 35°C/W 


TO-220 Package . . 2°C/ 


W TO-99n Pankaae 


50°C/W 


NOTE 2 : Operating Ambient Temperature Range 

7800 -55''C to+125°C 
7800C 0°C to 85° C 





5-15 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA7800SERIES 



7806 
ELECTRICAL CHARACTERISTICS (V|n = 1 1 V, Iqut = 500 mA, -55° C < Tj < 150°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


5.75 


6.0 


6.25 


V 


Line Regulation 


Tj = 25°C 


8V< V|N<25V 




5 


60 


mV 


9V< V|N<13V 




1.5 


30 


mV 


Load Regulation 


Tj = 25° C 


5 mA < Iqut < 1-5 A 




14 


60 


mV 


250 mA < Iqut < ^50 mA 




4 


30 


mV 


Output Voltage 


9V< V|N <21 V 
5 mA < l0UT< l-O A 
P< 15W 


5.65 




6.35 


V 


Quiescent Current 


Tj = 25° C 




4.3 


6.0 


mA 


Quiescent Current Change 


with line 


9 V< V|N <25V 






0.8 


mA 


with load 


5 mA < loUT< 10 A 






0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




45 




mV 


Long Term Stability 








24 


mV 


Ripple Rejection 


f = 120Hz,9V< V|N < 19 V 


65 


75 




dB 


Dropout Voltage 


IOUT=10A,Tj = 25°C 




2.0 




V 


Output Resistance 


f = 1 kHz 




19 




mn 


Short Circuit Current 


Tj = 25° C 




550 




mA 


Peak Output Current 


Tj = 25° C 




2.2 




A 


Average Temperature Coefficient of Output Voltage 


Iqut = 5 mA, 0°C < Tj < 150°C 




-0.8 




mV/°C 


7806C 
ELECTRICAL CHARACTERISTICS {V|n = 1 1 V, IquT = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


5.75 


6.0 


6.25 


V 


Line Regulation 


Tj = 25° C 


8V< V|N<25V 




5 


120 


mV 


9V<V|N< 13V 




1.5 


60 


mV 


Load Regulation 


Tj = 25° C 


5 mA < Iqut < 1-5 A 




14 


120 


mV 


250 mA < Iqut < 750 mA 




4 


60 


mV 


Output Voltage 


8V<V|N <25V 
5 mA < loUT< 10 A 
P<15W 


5.7 




6.3 


V 


Quiescent Current 


Tj = 25°C 




4.3 


8.0 


mA 


Quiescent Current Change 


with line 


8V<V|N <25V 






1.3 


mA 


with load 


5 mA < loUT< ""O A 






0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




45 




mV 


Long Term Stability 








24 


mV 


Ripple Rejection 


f = 120Hz,9V< V|N <19V 


59 


75 




dB 


Dropout Voltage 


IOUT = 10A,Tj = 25°C 




2.0 




V 


Output Resistance 


f = 1 kHz 




19 




mJ2 


Short Circuit Current 


Tj = 25°C 




550 




mA 


Peak Output Current 


Tj = 25°C 




2.2 




A 


Average Temperature Coefficient of Output Voltage 


Iqut = 5 nnA, 0°C < Tj < 125°C 




-0.8 




mV/°C 
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7808 
ELECTRICAL CHARACTERISTICS (V||vj = 14 V, Iqut = 500 mA, -55° C < Tj < 150°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


7.7 


8.0 


8.3 


V 


Line Regulation 


Tj = 25°C 


10.5 V<V|N< 25 V 




6.0 


80 


mV 


11V<V|N<17V 




2.0 


40 


mV 


Load Regulation 


Tj = 25°C 


5 mA < Iqut < 1 -5 A 




12 


80 


mV 


250 mA < Iqut < 750 mA 




4.0 


40 


mV 


Output Voltage 


11.5 V <V|N< 23 V 
5mA< Iqut^ IO a 
P< 15W 


7.6 




8.4 


V 


Quiescent Current 


Tj = 25°C 




4.3 


6.0 


mA 


Quiescent Current Change 


with line 


11.5V< V|N<25V 






0.8 


mA 


with load 


5mA< IquT^ ■'•0 A 






0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 19 Hz < f < 100 kHz 




52 




mV 


Long Term Stability 








32 


mV 


Ripple Rejection 


f = 120 Hz, 11.5 V <V|M < 21.5 V 


62 


72 




dB 


Dropout Voltage 


IOUT=10A,Tj = 25°C 




2.0 




V 


Output Resistance 


f = 1 kHz 




16 




mfl 


Short Circuit Current 


Tj = 25°C 




450 




mA 


Peak Output Current 


Tj = 25°C 




2.2 




A 


Average Temperature Coefficient of Output Voltage 


Iqut = 5 mA, 0°C < Tj < 150''C 




-0.8 




mV/°C 


7808C 
ELECTRICAL CHARACTERISTICS (V(n = 14 V, IquT = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


7.7 


8.0 


8.3 


V 


Line Regulation 


Tj = 25° C 


10.5 V<V|N< 25 V 




6.0 


160 


mV 


11 V<V|N < 17V 




2.0 


80 


mV 


Load Regulation 


Tj = 25° C 


5 mA < Iqut < 1-5 a 




12 


160 


mV 


250 mA < Iqut < 750 mA 




4.0 


80 


mV 


Output Voltage 


10.5 V<V|N< 23 V 
5 mA< IquT"^ IO a 
P< 15W 


7.6 




8.4 


V 


Quiescent Current 


Tj = 25°C 




4.3 


8.0 


mA 


Quiescent Current Change 


with line 


10.5 V<V||v|< 25 V 






1.0 


mA 


with load 


5 mA< loUT=^ 10 A 






0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz, < f < 100 kHz 




52 




mV 


Long Term Stability 








32 


mV 


Ripple Rejection 


f = 120 Hz, 11.5 V <V|N < 21.5 V 


56 


72 




dB 


Dropout Voltage 


IOUT = 1-0A,Tj = 25°C 




2.0 




V 


Output Resistance 


f = 1 kHz 




16 




mn 


Short Circuit Current 


Tj = 25°C 




450 




mA 


Peak Output Current 


Tj = 25°C 




2.2 




A 


Average Temperature Coefficient of Output Voltage 


Iqut = 5 mA, 0°C < Tj < 125°C 




-0.8 




mV/°C 
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7812 
ELECTRICAL CHARACTERISTICS (V|n = 19 V, IquT = 500 mA, -55° C < Tj < 150°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


11.5 12.0 12.5 


V 


Line Regulation 


Tj = 25° C 


14.5V< V|N <30V 


10 120 


mV 


16V< V|N<22V 


3.0 60 


mV 


Load Regulation 


Tj = 25°C 


5mA< loUT< ■'•5 A 


12 120 


mV 


250 mA < IquT "^ 750 mA 


4.0 60 


mV 


Output Voltage 


15.5 V <V|N <27 V 
5 mA < IqUT^ 10 A 
P< 15W 


11.4 12.6 


V 


Quiescent Current 


Tj = 25° C 


4.3 6.0 


mA 


Quiescent Current Change 


with line 


15V<V|N <30V 


0.8 


mA 


with load 


5mA< IqUT^ 10 a 


0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


75 


mV 


Long Ternn Stability 




48 


mV 


Ripple Rejection 


f =120Hz, 15V< V|N<25V 


61 71 


dB 


Dropout Voltage 


IOUT = 1-0A,Tj = 25°C 


2.0 


V 


Output Resistance 


f = 1 kHz 


18 


mn 


Short Circuit Current 


Tj = 25° C 


350 


mA 


Peak Output Current 


Tj = 25° C 


2.2 


A 


Average Temperature Coefficient of Output Voltage 


IquT = 5 mA, 0°C < Tj < 1 50°C 


-1.0 


mV/°C 


781 2C 
ELECTRICAL CHARACTERISTICS {V|n = 19 V, IquT = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


11.5 12.0 12.5 


V 


Line Regulation 


Tj = 25° C 


14.5 V<V|M< 30 V 


10 240 


mV 


16V< V|N <22V 


3.0 120 


mV 


Load Regulation 


Tj = 25° C 


5mA< loUT< 1-5 A 


12 240 


mV 


250 mA < IquT < 750 mA 


4.0 120 


mV 


Output Voltage 


14.5 V<V|N< 27 V 
5mA< IqUT^ 10 a 
P< 15W 


11.4 12.6 


V 


Quiescent Current 


Tj = 25° C 


4.3 8.0 


mA 


Quiescent Current Change 


with line 


14.5V<V|N <30V 


1.0 


mA 


with load 


5 mA < IqUT < 1-0 a 


0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


75 


mV 


Long Term Stability 


\ 


48 


mV 


Ripple Rejection 


f = 120Hz,15 < V|N <25V 


55 71 


dB 


Dropout Voltage 


IOUT=10A,Tj = 25°C 


2.0 


V 


Output Resistance 


f = 1 kHz 


18 


mn 


Short Circuit Current 


Tj = 25° C 


350 


mA 


Peak Output Current 


Tj = 25° C 


2.2 


A 


Average Temperature Coefficient of Output Voltage 


IquT = 5 mA, 0°C < Tj < 125°C 


-1.0 


mV/°C 
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7815 
ELECTRICAL CHARACTERISTICS {V||v| = 23 V, IquT = 500 mA, -55°C < Tj < 150°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


14.4 


15.0 15.6 


V 


Line Regulation 


Tj = 25° C 


17.5V<V|N <30V 




11 150 


mV 


20V< V|N<26V 




3 75 


mV 


Load Regulation 


Tj = 25°C 


5 mA < IqUT < 1-5 a 




12 150 


mV 


250 mA < IquT ^ 750 mA 




4 75 


mV 


Output Voltage 


18.5 V<V|N< 30 V 
5 mA < IquT^ ''■0 a 
P< 15W 


14.25 


15.75 


V 


Quiescent Current 


Tj = 25°C 




4.4 6.0 


mA 


Quiescent Current Change 


with line 


18.5V< V(N <30V 




0.8 


mA 


with load 


5mA< IquT"^ IO a 




0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




90 


mV 


Long Term Stability 






60 


mV 


Ripple Rejection 


f = 120 Hz, 18.5 V < Vim < 28.5 V 


60 


70 


dB 


Dropout Voltage 


IOUT = 10A,Tj = 25°C 




2.0 


V 


Output Resistance 


f = 1 kHz 




19 


mn 


Short Circuit Current 


Tj = 25°C 




230 


mA 


Peak Output Current 


Tj = 25°C 




2.1 


A 


Average Temperature Coefficient of Output Voltage 


IquT = 5 mA, 0°C < Tj < 1 50°C 




-1.0 


mV/°C 


781 5C 
ELECTRICAL CHARACTERISTICS (V|n = 23 V, IquT = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


14.4 


15.0 15.6 


V 


Line Regulation 


Tj = 25°C 


17.5 V<V|N< 30 V 




11 300 


mV 


20V<V|N<26V 




3 150 


mV 


Load Regulation 


Tj = 25° C 


5 mA < IquT^ "I-S a 




12 150 


mV 


250 mA < IquT ^ ^50 mA 




4 75 


mV 


Output Voltage 


17.5 V< V|N <30V 
5 mA < IquT'^ "IO a 
P< 15W 


14.25 


15.75 


V 


Quiescent Current 


Tj = 25° C 




4.4 8.0 


mA 


Quiescent Current Change 


with line 


17.5 V<V|M< 30 V 




1.0 


mA 


with load 


5 mA < IqUT'^ 1.0 a 




0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




90 


mV 


Long Term Stability 






60 


mV 


Ripple Rejection 


f = 120 Hz, 18.5 V < V|N < 28.5 V 


54 


70 


dB 


Dropout Voltage 


IOUT = 10A,Tj = 25°C 




2.0 


V 


Output Resistance 


f=1 kHz 




19 


mO, 


Short Circuit Current 


Tj = 25°C 




230 


mA 


Peak Output Current 


Tj = 25° C 




2.1 


A 


Average Temperature Coefficient of Output Voltage 


IquT = 5 mA, 0°C < Tj < 125°C 




-1.0 


mV/°C 


"" 
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7818 
ELECTRICAL CHARACTERISTICS (V|n = 27 V, IquT = 500 mA, -55° < Tj < 150''C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


17.3 


18.0 18.7 


V 


Line Regulation 


Tj = 25°C 


21 V< V|N<33V 




15 180 


mV 


24V< V|N<30V 




5.0 90 


mV 


Load Regulation 


Tj = 25° C 


5mA< l0UT< 1-5 A 




12 180 


mV 


250 mA < IquT < 750 mA 




4.0 90 


mV 


Output Voltage 


22V<V|N<33V 
5 mA < loUT< 10 A 
P< 15W 


17.1 


18.9 


V 


Quiescent Current 


Tj = 25° C 




4.5 6.0 


mA 


Quiescent Current Change 


with line 


22V<V|N<33V 




0.8 


mA 


with load 


5 mA < IqUT < 1 -0 a 




0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




110 


iuV 


Long Term Stability 






72 


mV 


Ripple Rejection 


f=120Hz,22V<V||v|<32V 


59 


69 


dB 


Dropout Voltage 


IOUT = 10A,Tj = 25°C 




2.0 


V 


Output Resistance 


f = 1 kHz 




22 


mn 


Short Circuit Current 


Tj = 25°C 




200 


mA 


Peak Output Current 


Tj = 25° C 




2.1 


A 


Average Temperature Coefficient of Output Voltage 


IquT = 5 mA, 0°C < Tj < 150°C 




-1.0 


mV/°C 


7818C 
ELECTRICAL CHARACTERISTICS (V|n = 27 V, IquT = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


17.3 


18.0 18.7 


V 


Line Regulation 


Tj = 25°C 


21 V< V|N <33V 




15 360 


mV 


24V< V|N <30V 




5.0 180 


mV 


Load Regulation 


Tj = 25° C 


5mA< loUT< 1-5A , 




12 360 


mV 


250 mA < IqUT ^ 750 mA 




4.0 180 


mV 


Output Voltage 


21 V<V|N<33V 
5 mA < IqUT^ 10 a 
P< 15W 


17.1 


18.9 


V 


Quiescent Current 


Tj = 25° C 




4.5 8.0 


mA 


Quiescent Current Change 


with line 


21 V< V||v| <33V 




1.0 


mA 


with load 


5 mA < IquT < 1-0 a 




0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 




110 


mV 


Long Term Stability 






72 


mV 


Ripple Rejection 


f=120Hz,22<V|N<32V 


53 


69 


dB 


Dropout Voltage 


IOUT = 10A,Tj = 25°C 




2.0 


V 


Output Resistance 


f = 1 kHz 




22 


mn 


Short Circuit Current 


Tj = 25°C 




200 


mA 


Peak Output Current 


Tj = 25°C 




2.1 


A 


Average Temperature Coefficient of Output Voltage 


IquT = 5 mA, 0°C < Tj < 125°C 




-1.0 


mV/°C 
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7824 
ELECTRICAL CHARACTERISTICS (V||\| = 33 V, IquT = 500 mA, -55° C < Tj < 150°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


23.0 24.0 25.0 


V 


Line Regulation 


Tj = 25°C 


27 V< V|N <38V 


18 240 


mV 


30V< V|N <36V 


6 120 


mV 


Load Regulation 


Tj = 25° C 


5 mA < Iqut < 1-5 A 


12 240 


mV 


250 mA < Iqut < ^50 mA 


4 120 


mV 


Output Voltage 


28V<V|N <38V 
5 mA < Iqut < 10 a 
P< 15W 


22.8 25.2 


V 


Quiescent Current 


Tj = 25°C 


4.6 6.0 


mA 


Quiescent Current Change 


with line 


28V<V|N<38V 


0.8 


mA 


with load 


5mA< louT< ■'•0 A 


0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


170 


mV 


Long Term Stability 




96 


mV 


Ripple Rejection 


f = 120 Hz, 28 V < V|N < 38 V 


56 66 


dB 


Dropout Voltage 


IOUT=10A,Tj = 25°C 


2.0 


V 


Output Resistance 


f = 1 kHz 


28 


mi2 


Short Circuit Current 


Tj = 25° C 


150 


mA 


Peak Output Current 


Tj = 25°C 


2.1 


A 


Average Temperature Coefficient of Output Voltage 


Iqut = 5 mA, 0°C < Tj < 1 50°C 


-1.5 


mV/°C 


7824C 
ELECTRICAL CHARACTERISTICS (V||\| = 33 V, IquT = 500 mA, 0°C < Tj < 125°C, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


23.0 24.0 25.0 


V 


Line Regulation 


Tj = 25°C 


27 V< V|N<38V 


18 480 


mV 


30V< V|N <36V 


6 240 


mV 


Load Regulation 


Tj = 25°C 


5 mA < Iqut < 1-5 A 


12 480 


mV 


250 mA < Iqut < 750 mA 


4 240 


mV 


Output Voltage 


27 V< V||\j <38 V 
5 mA < Iout< I-O A 
P< 15W 


22.8 25.2 


V 


Quiescent Current 


Tj = 25° C 


4.6 8.0 


mA 


Quiescent Current Change 


with line 


27 V< V|N <38V 


1.0 


mA 


with load 


5mA< i0UT< lO A 


0.5 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


170 


mV 


Long Term Stability 




96 


mV 


Ripple Rejection 


f = 120 Hz, 28 V <V|N < 38 V 


50 66 


dB 


Dropout Voltage 


IOUT = 10A,Tj = 25''C 


2.0 


V 


Output Resistance 


f = 1 kHz 


28 


mJ2 


Short Circuit Current 


Tj = 25°C 


150 


mA 


Peak Output Current 


Tj = 25°C 


2.1 


A 


Average Temperature Coefficient of Output Voltage 


Iqut = 5 mA, 0°C < Tj < 125°C 


-1.5 


mV/°C 
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TYPICAL PERFORMANCE CURVES FOR 7800 SERIES 



MAXIMUM AVERAGE POWER 

DISSIPATION AS A FUNCTION OF 

AMBIENT TEMPERATURE 

{TO-3, 7800) 
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MAXIMUM AVERAGE POWER 
DISSIPATION AS A FUNCTION OF 
AMBIENT TEMPERATURE 
(TO-220, 7800C) 
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RIPPLE REJECTION 
AS A FUNCTION OF FREQUENCY 
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DROPOUT CHARACTERISTICS 
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TYPICAL PERFORMANCE CURVES FOR 7800 SERIES (cont'd) 
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APPLICATIONS (Cont'd) 





1 






2 














++ 

0.33 iuF: 
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f O OUTPUT 



+V|N 1 




2 


vo 
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IQ 




Vxx <Ri 



NOTES: 
* To specify an output voltage, substitute voltage value for "XX". 
+ Although no output capacitor is needed for stability, it does im- 
prove transient response. 
++ Required if regulator is locatec^an appreciable distance from power 
supply filter. 



Vo = Vxx(i+-^» + 'qR2 



FIXED OUTPUT REGULATOR 



CIRCUIT FOR INCREASING OUTPUT VOLTAGE 
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104 -304 

NEGATIVE VOLTAGE REGULATORS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION, — The 104 family of Precision Negative Voltage Regulators is constructed 
using the Fairchild Planar* epitaxial process. This device can be programmed by a single external 
resistor to supply any voltage from V to 30 V from a single unregulated supply. When used with a 
separate floating bias supply, the 104/304 can provide 0.01% regulation with the output voltage 
limited only by the breakdown of external pass transistors. The 104 and 304 provide complementary 
operation with the 105 positive regulator family. Although primarily designed as a linear series 
regulator, the 104 family can be used as a current regulator, switching regulator, or in control applica- 
tions. Without external pass elements, the device can supply currents up to 25 mA; with external pass 
transistors, the output current is limited only by the capacity of the pass transistors. External resistors 
establish the output voltage and either constant or fold-back current limiting. 

• 1 mV REGULATION WITH FULL LOAD 

• 0.01%/V LINE REGULATION 

• 0.2 mV/V RIPPLE REJECTION 

• 0.3% TEMPERATURE STABILITY OVER FULL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

104 

304 
Input/Output Voltage Differential 

104 

304 
Power Dissipation (Note 1) 
Operating Temperature Range 

Military grade (104) 

Commercial grade (304) 
iStorage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 



50 V 


40 V 


50 V 


40 V 


500 mW 


55°Cto+125°C 


0°Cto +70° C 


65°Cto+150°C 


300° C 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 




BOOSTER 
CURRENT LIMIT 



Note: Pin 5 connected to case. 



ORDER INFORMATION 

TYPE PART NO. 

104 LM104H 

304 LM304H 



I 



EQUIVALENT CIRCUIT 




COMPENSATION 



Notes on following pages. 



"Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 104 • 304 



104 

ELECTRICAL CHARACTERISTICS (V|m = -50 V to -8.0 V, TA = -55°Cto 1 25° C, unless otherwise specified). Note 2. 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Voltage Range 




-50 




-8.0 


V 


Output Voltage Range 




-40 




-0.015 


V 


Output/Input Voltage Differential (Note 3) 


1 OUT = 20 mA 


2.0 




50 


V 


l0UT= 5 mA 


0.5 




50 


V 


Load Regulation (Note 4) 


< IqUT < 20 mA, Rsc = 15 n 




1.0 


5.0 


mV 


Line Regulation (Note 5) 


VOUT<-5V,AV|N=0.1 V|n 




0.056 


0.1 


% 


Ripple Rejection 


Ci9 = 10mF, 
f = 120Hz, 


V|N >-15 V 




0.2 


0.5 


mV/V 


-7 V > V|N >-15 V 




0.5 


1.0 


mV/V 


Output Voltage Scale Factor 


R23 = 2.4 kn 


1.8 


2.0 


2.2 


v/kn 


Temperature Stability 


VOUT < -1 V, -55 C < Ta < 125°C 




0.3 


1.0 


% 


Output Noise Voltage 


10Hz<f < 10kHz, 
VoUT<-5V, 


Ci9 = 




0.007 




% 


Ci9 = IOmF 




15 




mV 


Standby Current Drain 


II = 5 mA 


VoUT=0 




1.7 


2.5 


mA 


VOUT = -40V 




3.6 


5.0 


mA 


Long Term Stability 


VouT<-1 V 




0.1 


1.0 


% 


304 
ELECTRICAL CHARACTERISTICS (V|n = -40 V to -8.0 V, Ta = 0"C to 70"C, unless otherwise specified). Note 2. 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Voltage Range 




-40 




-8.0 


V 


Output Voltage Range 




-30 




-0.035 


V 


Output/Input Voltage Differential (Note 3) 


IOUT = 20mA 


2.0 




40 


V 


l0UT= 5 mA 


0.5 




40 


V 


Load Regulation (Note 4) 


< IquT < 20 mA, Rsc = 15 n 




1.0 


5.0 


mV 


Line Regulation (Note 5) 


V0UT<-5 V, AV|N =0.1 V|n 




0.056 


0.1 


% 


Ripple Rejection 


Ci9 = IOmF, 
f = 120 Hz, 


V|N<-15V 




0.2 


0.5 


mV/V 


-7 V> V|N>-15V 




0.5 


1.0 


mV/V 


Output Voltage Scale Factor 


R23 = 2.4 ki7 


1.8 


2.0 


2.2 


V/kn 


Temperature Stability 


VqUT < -1 V, 0°C < Ta < 70°C 




0.3 


1.0 


% 


Output Noise Voltage 


10Hz<f < 10 kHz, 
V0UT<-5V, 


Ci9 = 




0.007 




% 


Ci9= 10mF 




15 




mV 


Standby Current Drain 


l|_ = 5 mA 


VOUT=0 




1.7 


2.5 


mA 


VoUT = -30V 




3.6 


5.0 


mA 


Long Term Stability 


V0UT<-1 V 




0.1 


1.0 


% 


NOTES: 

1. Rating applies to ambient temperatures up to 70 C. Above 70 C ambient derate linearly at 6.3 mW/ C. 

2. The load and line regulation specifications are for constant junction temperature. Temperature drift effects must be taken into account 
separately when the unit is operating under conditions of high dissipation. 

3. When external booster transistors are used, the minimum output-input voltage differential is increased, in the worst case, by 
approximately 1 V. 

4. The output currents given, as well as the load regulation, can be increased by the addition of external transistors. The improvement factor 
will be roughly equal to the composite current gain of the added transistors. 

5. With zero output, the dc line regulation is determined from the ripple rejection. Hence, with output voltages between V and —5 V, a dc 
output variation, determined from the ripple rejection, must be added to find the worst-case line regulation. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 104 • 304 



TYPICAL PERFORMANCE CURVES FOR 104 



LOAD REGULATION 



LOAD REGULATION 
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RIPPLE REJECTION 



\ipple 


1 V 


p.p. 














C,9=10^F 


























































I 




















\ 




















\ 


s 













































































10 20 30 40 

DCINPUT VOLTAGE- V 



20 30 

DC INPUT VOLTAGE- V 



10 20 30 40 

DC INPUT VOLTAGE -V 



CURRENT LIMIT SENSE VOLTAGE 



REGULATOR DROPOUT VOLTAGE 























> 0.9 






































< 

J 0.8 

O 


S 




















N 
















1 0.7 






N 




















\ 












\ °' 










\ 




















\ 








1 0,5 














\ 




















\ 




0.4 


















\ 





12 

11 

in 


1 1 

Vqut-IOV 
















Rs 


2=0 




































> 
1 


















J 


< 

o 
> 

1- 

a. 

2 
















J 


/ 
















/ 
















y 












= 20 


^^ 


.--■ 


■^ 












--r 












^, 






lL = 5 

--T — 


mA 


-- 


— 


■— 


"^ 





MINIMUM INPUT VOLTAGE 


























































































^ 










^ 


-^ 












-^ 


^ 



































































-75 -50 -25 25 50 75 100 125 160 
TEMPERATURE -°C 



-75 -50 -25 25 50 75 100 125 150 
TEMPERATURE -°C 



-75 -60 -25 25 60 75 100 125 150 
TEMPERATURE -°C 



5-27 



FAIRCHILD LINEAR INTEGRATED CIRCUITS 104 • 304 



TYPICAL PERFORMANCE CURVES FOR 304 



LOAD REGULATION 
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LOAD REGULATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 104 • 304 



TYPICAL PERFORMANCE CURVES FOR T04 AND 304 



LINE TRANSIENT RESPONSE 



LOAD TRANSIENT RESPONSE 



STANDBY CURRENT DRAIN 
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TYPICAL APPLICATIONS 



HIGH CURRENT REGULATOR 

-OGIMD 



SWITCHING REGULATOR 




tSolid Tantalum 



Vn,iT = -10V 



r 



tSolid Tantalum 
*60 Turns #20 
on Arnold 
Engineering 
A930157-2 
Molybdenum 
Permalloy Core. 



-plOOpF -p80(iF 




O V|^<-8.5V 



OPERATING WITH SEPARATE BIAS SUPPLY 

-OGND 




tSolid Tantalum 
+Trim R-| for exact 
scale factor 



BASIC REGULATOR CIRCUIT 

-O GND 



' I — •— O VqUT = 




tSolid Tantalum 
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105-305-305A-376 

VOLTAGE REGULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 105/305/305A/376 are monolithic Positive Voltage Regulators 
constructed using the Fairchild Planar* epitaxial process. Applications for these devices include both 
linear and switching regulator circuits with output voltages greater than 4.5 V. These devices will not 
oscillate when confronted with varying resistive and reactive loads and will start reliably regardless of 
the load within the ratings of the circuit. They also feature fast response to both load and line 
transients. Used independently, the 105/305/305 A will supply 45 mA and the 376, 25 mA. The 105 is 
specified for the military temperature range (— 55°C to +125°C) and the 305/376/305A are specified 
for 0°C to +70°C operation. The 105/305/305A are in an 8-lead TO-5 package and the 376 is 
available in the space and cost saving mini DIP. 

• LOW STANDBY CURRENT DRAIN 

• ADJUSTABLE OUTPUT VOLTAGE FROM 4.5 V TO 40 V 

• HIGH OUTPUT CURRENTS EXCEEDING IDA WITH EXTERNAL COMPONENTS 

• LOAD REGULATION BETTER THAN 0.1%, FULL LOAD WITH CURRENT LIMITING 

• DC LINE REGULATION GUARANTEED AT 0.03%/V 

• RIPPLE REJECTION OF 0.01%/V 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

105, 305 A 50 V 

305, 376 40 V 

Input/Output Voltage Differential 40 V 

Internal Power Dissipation (Note 1) 

105, 305, 305A 500 mW 

376 450 mW 

Operating Temperature Range 

Military (105) -55°C to +125°C 

Commercial (305, 305A, 376) 0°C to + 70°C 

Storage Temperature Range 

Metal Can -65°C to +1 50°C 

Mini DIP -55°C to +125°C 

Lead Temperature 

Metal Can (Soldering, 60 seconds) 300°C 

Mini DIP (Soldering, 10 seconds) 260°C 



EQUIVALENT CIRCUIT 




-O UNREGULATED INPUT 



— O BOOSTE R OUTPUT 



-O REGULATED OUTPUT 



-O REFERENCE BYPASS 



PIN CONNECTIONS SHOWN ARE FOR METAL CAN 



Notes on following pages. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 58 





REGULATED 






OUTPUT 




CURRENT 


-.^■^^^ 


COMPENSATION 


LIMIT! 


^ « .^ 


SHUTDOWN 


BOOSTER A, „ 
OUTPUT V^ 2 6 


Q FEEDBACK 

T 


\ 


-k^ 'r( 




UNREGULATED > 


K,J^ 


REFERENCE 


INPUT 


GROUND 


BYPASS 



ORDER INFORMATION 
TYPE PART NO. 

105 LM105H 

305 LM305H 

305A LM305AH 



8-LEAD MINI DIP 

(TOP VIEW) 

PACKAGE OUTLINE 9T 



CURRENT 

LIMIT 

BOOSTER 

OUTPUT 

UNREG 

INPUT 

GROUND 



CZ 


1 ^ 


■> 8 


-ZJl 


d 


2 


7 


13 


cz: 


3 


6 


ZH 


L= 


4 


5 


^ 



REGULATED 
OUTPUT 

COMPENSATION 



REFERENCE 
BYPASS 



ORDER INFORMATION 
TYPE PART NO. 

376 LM376N 



* Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 105 • 305 • 305A • 376 



105 
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) IMote 2 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Voltage Range 




8.5 




50 


V 


Output Voltage Range 




4.5 




40 


V 


Output/Input Voltage Differential 




3.0 




30 


V 


Load Regulation (Note 3) 


0< lo< 12 mA 


RSC = 10n,TA = 25°C 




0.02 


0.05 


% 


Rsc = 10«,Ta=125°C 




0.03 


0.1 


% 


Rsc " 10^' Ta = -55° C 




0.03 


0.1 


% 


Line Regulation 


V|N-V0UT<5V 




0.025 


0.06 


%/v 


V|N-VoUT>5V 




0.015 


0.03 


%/v 


Ripple Rejection 


CREF = 10MF,f = 120Hz 




0.003 


0.01 


%/v 


Temperature Stability 


-55°C<Ta< 125°C 




0.3 


1.0 


% 


Feedback Sense Voltage 




1.63 


1.7 


1.81 


V 


Output Noise Voltage 


10Hz <f< 10kHz 


Cref = o 




0.005 




% 


Cref >0.1 nF 




0.002 




% 


Current Limit Sense Voltage 


Rsc = 10n.TA = 25°C, 
VoUT = V 


225 


300 


315 


mV 


Standby Current Drain 


V|M = 50 V 




0.8 


2.0 


mA 


Long Term Stability 






0.1 


1.0 


% 


305 
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) Note 2 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Voltage Range 




8.5 




40 


V 


Output Voltage Range 




4.5 




30 


V 


Output/Input Voltage Differential 




3.0 




30 


V 


Load Regulation (Note 3) 


0<lo< 12mA 


Rsc = 10n,TA = 25°C 




0.02 


0.05 


% 


Rsc = 15«,Ta = 70°C 




0.03 


0.1 


% 


Rsc = 10n,TA = 0°C' 




0.03 


0.1 


% 


Line Regulation 


V|N-VoUT<5V 




0.025 


0.06 


%/V 


V|N-V0UT>5V 




0.015 


0.03 


%/v 


Ripple Rejection 


CREF = 10MF.f = 120Hz 




0.003 


0.01 


%/v 


Temperature Stability 


0°C<Ta<70°C 




0.3 


1.0 


% 


Feedback Sense Voltage 




1.63 


1.7 


1.81 


V 


Output Noise Voltage 


10Hz<f < 10 kHz 


CrEF = 

Cref > 0.1 mF 




0.005 
0.002 




% 
% 


Current Limit Sense Voltage 


Rsc = 10n,TA = 25°C 
VoUT = OV 


225 


300 


315 


mV 


Standby Current Drain 


V|N=40V 




0.8 


2.0 


mA 


Long Term Stability 






0.1 


1.0 


% 


NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the metal can and 5.6 mW/°C 
for the mini Dip. 

2. These specifications apply for input and output voltages within the ranges given, and for a divider impedance seen by the feedback 
terminal of 2 kJ2, unless otherwise specified. The load and line regulation specifications are for constant junction temperature. Temperature 
drift effects must be taken into account separately when the unit is operating under conditions of high dissipation. 

3. The output currents given, as well as the load regulation, can be increased by the addition of external transistors. The improvement 
factor will be roughly equal to the composite current gain of the added transistors. 

4. With no external pass transistor. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 105 • 305 • 305A • 376 



305A 
ELECTRICAL CHARACTERISTICS {7^ = 25°C unless otherwise specified) Note 2 


PARAiVIETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Voltage Range 




8.5 




50 


V 


Output Voltage Range 




4.5 




40 


V 


Output/Input Voltage Differential 




3.0 




30 


V 


Load Regulation (Note 3) 


< lo<45 mA 


RsC = 0J2,Ta = 25°C 




0.02 


0.2 


% 


Rsc = on, Ta = 70°C 




0.03 


0.4 


% 


RSC = 0J2 Ta = o°c 




0.03 


0.4 


% 


Line Regulation 


V|N-V0UT<5V 




0.025 


0.06 


%/V 


V|N-VoUT>5V 




0.015 


0.03 


%/v 


Ripple Rejection 


CREF = 10MF,f = 120Hz 




0.003 




%/V 


Temperature Stability 


0°C<Ta<70°C 




0.3 


1.0 


% 


Feedback Sense Voltage 




1.55 


1.7 


1.85 


V 


Output Noise Voltage 


10Hz <f< 10kHz 


Cref = o 




0.005 




% 


Cref>o.i mF 




0.002 




% 


Current Limit Sense Voltage 
(Note 4) 


Rsc = 10n,TA = 25°C, 
VoUT = OV 


225 


300 


375 


mV 


Standby Current Drain 


V|(si =50 V 




0.8 


2.0 


mA 


Long Term Stability 






0.1 


1.0 


% 


376 
ELECTRICAL CHARACTERISTICS 0°C < Ta < 70°C 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Voltage Range 




9.0 




40 


V 


Output Voltage Range 




5.0 




37 


V 


Output/Input Voltage Differential 




3.0 




30 


V 


Load Regulation 


0< lo<25mA 


Rsc = 0n,TA = 25°C 






0.2 


% 


FlsC = 0n,TA = 70°C 






0.5 


% 


Rsc = on, Ta = 0°C 






0.5 


% 


Line Regulation 


Ta = 25" C 






0.03 


%/V 








0.1 


%/v 


Ripple Rejection 


f =120Hz,Ta = 25°C 






0.1 


%/V 


Standby Current Drain 


V|N = 30V,Ta = 25°C 






2.5 


mA 


Reference Voltage 




1.60 


1.72 


1.80 


V 


Current Limit Sense Voltage 






0.360 




V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 105 • 305 • 305A • 376 



TYPICAL PERFORMANCE CURVES FOR 105/305/305A 



LOAD REGULATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 105 • 305 • 305A • 376 



TYPICAL PERFORMANCE CURVES FOR 376 



LOAD REGULATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 105 • 305 • 305A • 376 



TYPICAL APPLICATIONS 



10A REGULATOR WITH FOLDBACK CURRENT LIMITING 




t Solid tantalum 
* Electrolytic 



1.0A REGULATOR WITH PROTECTIVE DIODES 
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109 • 209 

FIVE VOLT REGULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 109 and 209 are complete Five Volt Regulators constructed using 
the Fairchild Planar* epitaxial process. These regulators employ internal current limiting, thermal 
shutdown and safe-area compensation making them essentially indestructible. They are intended for 
use as local regulators, eliminating noise and distribution problems associated with single point regula- 
tion. If adequate heat sinking is provided, they can provide over 1 A output current. The 109 and 209 
are intended primarily for use with TTL and DTL logic and are completely specified under worst case 
conditions to match the power supply requirements of these logic families. In addition to use as a 
fixed 5 V regulator, these devices can be used with external components to obtain adjustable output 
voltages and currents and as the power pass element in precision regulators. 



• OUTPUT CURRENT IN EXCESS OF 1 AMP 

• SPECIFIED TO MATCH WORST CASE TTL AND DTL REQUIREMENTS 

• NO EXTERNAL COMPONENTS 

• INTERNAL THERMAL OVERLOAD PROTECTION 

• OUTPUT TRANSISTOR SAFE-AREA COMPENSATION 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

Internal Power Dissipation 

Storage Temperature Range 

Operating Junction Temperature Range 

109 

209 
Lead Temperature (Soldering, 60 seconds) 



35 V 
Internally Limited 
-65°Cto+150°C 

-55°Cto+150°C 

-25°Cto+150°C 

300° C 



CONNECTION DIAGRAM 
TO-3 PACKAGE 

(TOP VIEW) 
PACKAGE OUTLINE GJ 




Case is connected to ground. 



ORDER INFORMATION 

TYPE PART NO. 

109 LM109K 

209 LM209K 



EQUIVALENT CIRCUIT 



R4 < 

100 k<! < 





'Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 109 • 209 



ELECTRICAL CHARACTERISTICS (Tj = -55 C to +150 C for 109, -25 C to +150 C for 209. V|n = 10 V, IquT = 0-5 A, unless 

otherwise specified) 



PARAMETER 


CONPITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


4.7 


5.05 


5.3 


V 


Line Regulation 


Tj = 25°C, 7 V<V|N<25V 




4 


50 


mV 


Load Regulation 


Tj = 25°C, 5 mA <louT <1 -5 A 




15 


100 


mV 


Output Voltage 


8 V <V||vi <20 V, 5 mA <loUT <"' A, P<15 W 
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5.4 


V 


Quiescent Current 


7 V<V|N<25 V 








10 


mA 




Tj = 25°C 




4.2 




mA 


Quiescent Current Change 


with Line 


8V <V|i\| <25 V 






0.8 


mA 




with Load 


5 mA <loUT < 1.0 A 






0.5 


mA 


Output Noise Voltage 


Ta = 25° C, 10 Hz <f<100 kHz 




40 




mV 


Long Term Stability 








10 


mV 


Thermal Resistance Junction to Case (Note 1 ) 






3.0 




°C/W 



NOTE 1: Without a heat sink, the thermal resistance is approximately 35 C/W. With a heat. sink, the effective thermal resistance can only 
approach the values specified, depending on the efficiency of the sink. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 109 • 209 



TYPICAL PERFORMANCE CURVES FOR 109 AND 209 (Cont'd) 



DROPOUT CHARACTERISTIC 
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NOTES: 

'Required if regulator is located an appreciable 

distance from power supply filter. 
tAlthough no output capacitor is needed for 

stability, it does improve transient response. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 109 • 209 



APPLICATIONS (Cont'd) 



ADJUSTABLE OUTPUT REGULATOR 
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309 

FIVE VOLT REGULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 309 is a monolithic 5 Volt Regulator constructed using the 
Fairchild Planar* epitaxial process. This regulator employs internal current limiting, thermal shutdown 
and safe-area compensation making it essentially indestructable. The 309 is intended for use as a 
local regulator, eliminating noise and distribution problems associated with single point regulation. 
If adequate heat sinking is provided, it can provide over 1A output current. The 309 is intended 
primarily for use with TTL and DTL logic and is completely specified under worst case conditions to 
match the power supply requirements of these logic families. In addition to use as a fixed 5 volt 
regulator, this device can be used with external components to obtain adjustable output voltages and 
currents and as the power pass element in precision regulators. 



OUTPUT CURRENT IN EXCESS OF 1 AMP 

SPECIFIED TO MATCH WORST CASE TTL AND DTL REQUIREMENTS 

NO EXTERNAL COMPONENTS 

INTERNAL THERMAL OVERLOAD PROTECTION 

OUTPUT TRANSISTOR SAFE-AREACOMPENSATION 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

Internal Power Dissipation 

Storage Temperature Range 

Operating Junction Temperature Range 

Lead Temperature (Soldering, 60 second time limit) 



35 V 

Internally Limited 

-65°C to+150°C 

0°Cto+125°C 

300° C 



CONNECTION DIAGRAM 
TO-3 PACKAGE 

(TOP VIEW) 
PACKAGE OUTLINE GJ 




Case is connected to ground. 

ORDER INFORMATION 

TYPE PART NO. 

309 LM309K 



EQUIVALENT CIRCUIT 




h o,Su — 



< 





* Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 



309 



ELECTRICAL CHARACTERISTICS (Note 1) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


4.8 


5.05 


5.2 


V 


Line Regulation 


Tj = 25° C 

7 V <V||\| <25V 




4.0 


50 


mV 


Load Regulation 


Tj = 25°C 

5 mA < l0UT< l-S A 




50 


100 


mV 


Output Voltage 


7 V <V|N <25V 
5 mA < IquT^ '■•0 A 
P< 20W 


4.75 




5.25 


V 


Quiescent Current 


7 V< V|N <25V 




5.2 


10 


mA 


Quiescent Current Change 


with Line 


7 V <V||\| <25V 


0.5 


mA 




with Load 


5mA< Iqut^IO A 


0.8 


mA 


Output Noise Voltage 


Ta = 25° C 
10H2<f < 100 kHz 


40 


mV 


Long Term Stability 




20 


mV 


Thermal Resistance Junction to Case (Note 2) 




3.0 


°C/W 



NOTES: 

(1) Unless otherwise specified, these specifications apply for 0°C < Tj < 125°C, V|fy| = 10 V and IqUT ~ 0.5A. 

(2) Without a heat sink, the thermal resistance of the TO-3 package is approximately 35 C/W. With a heat sink, the effective thermal 
resistance can only approach the values specified, depending on the efficiency of the sink. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 309 



TYPICAL PERFORMANCE CURVES (Cont'd) 
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APPLICATIONS 



FIXED 5 V REGULATOR 



CURRENT REGULATOR 
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NOTES: 

* Required if regulator is located an appreciable 

distance from power supply filter. 
tAlthough no output capacitor is needed for 

stability, it does improve transient response. 



NOTES: 

* Determines output current. 
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NEW 

PRODUCTS 

TO BE 

ANNOUNCED 



VOLTAGE 
REGULATORS 




MA728 

PRECISION VOLTAGE 
REFERENCE 



MA78T00 

TRACKING VOLTAGE 
REGULATOR 



GENERAL DESCRIPTION - The mA728 is a Precision Voltage 
Reference with excellent output voltage temperature coefficient and 
long term stability. The device includes a zener diode reference, a 
buffer amplifier and a heater circuit to maintain constant chip 
temperature. The mA728 offers unmatched performance in applications 
such as A/D and D/A converters, precision voltage and current sources, 
digital voltmeters and programable power supplies. 



1 ppm/°C TYPICAL TEMPERATURE COEFFICIENT 

10 ppm/1000 HOURS TYPICAL LONG-TERM STABILITY 

LOW DRIFT AMPLIFIER 

LOW OUTPUT IMPEDANCE 

POSITIVE OR NEGATIVE OPERATION 

LATCH-UP PREVENTION PROVIDED 

ADJUSTABLE CHIP TEMPERATURE 



BLOCK DIAGRAM 
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GENERAL DESCRIPTION - The mA78T00 is a family of dual polarity 
Tracking Regulators which provide balanced positive and negative, 
regulated output voltages at currents up to 150 mA over the 
temperature range. Output current can be easily boosted by the 
addition of external pass transistors. Initial output voltage accuracy for 
prime grade devices is ±2%. In addition, the voltage can be adjusted 
over a ±10% range with the use of external components. The output 
current is internally limited for device protection. This, in conjunction 
with thermal shutdown circuitry, maintains chip temperature at a safe 
level. Internal compensation is included to maintain frequency stability. 

The iuATBTOO series is available in the following output voltages. 



DEVICE TYPE 


OUTPUT VOLTAGES 


78T05 


+ 5V, - 5V 


78T06 


+12 V,- 6V 


78T12 


+12 V, -12 V 


78T15 


+15 V, -15 V 


78T17 


+ 5V,-12V 


78T18 


+18 V, -18 V 



EXCELLENT OUTPUT VOLTAGE REGULATION (±1%) 

INTERNAL AND EXTERNAL CURRENT LIMITING 

INTERNAL THERMAL SHUTDOWN 

FIXED OUTPUT VOLTAGES 

INTERNAL FREQUENCY COMPENSATION 

AVAILABLE IN 10-LEAD METAL CAN (PACKAGE OUT- 
LINE gj) AND 14-LEAD POWER DIP (PACKAGE OUTLINE QJ) 

MILITARY (-55°C to +125°C) AND COMMERCIAL (0°C TO 
70°C) OPERATING TEMPERATURE RANGE 



BLOCK DIAGRAM 



V|N+0- 
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MA78M00 SERIES 



THREE-TERMINAL POSITIVE VOLTAGE REGULATORS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The /xA78M00 series of Three-Terminal Medium Current Positive 
Voltage Regulators are constructed using the Fairchild Planar* epitaxial process. These regulators 
employ internal current limiting, thermal shutdown and safe-area compensation making them 
essentially indestructible. If adequate heat sinking is provided, they can deliver up to 500 mA output 
current. They are intended as fixed-voltage regulators in a wide range of applications including local, 
on-card regulation for elimination of noise and distribution problems associated with single point 
regulation. In addition to use as fixed voltage regulators,these devices can be used with external 
components to obtain adjustable output voltages and currents and as the power pass element in 
precision regulators. 

• OUTPUT CURRENT UP TO 0.5 AMP 

• NO EXTERNAL COMPONENTS 

• INTERNAL THERMAL OVERLOAD PROTECTION 

• INTERNAL SHORT CIRCUIT CURRENT LIMITING 

• OUTPUT TRANSISTOR SAFE-AREA COMPENSATION 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

(5V, 6V,8V) 30 V 

(12V, 15V) 35V 

(20 V, 24 V) 40 V 

Internal Power Dissipation (Note 1) Internally Limited 

Storage Temperature Range — 65°C to +200°C 

Operating Junction Temperature Range (Note 2) 

Military (78M00) -55''C to +1 75°C 

Commercial (78M00C) 0°C to +1 75° C 

Lead Temperature (Soldering, 60 second time limit) 300*'C 



EQUIVALENT CI RCUIT 



"4 > "18 

100 kn < soon 




1.7 kn> 




CONNECTION DIAGRAM 


TO-5 TYPE PACKAGE 


(TOP VIEW 




PACKAGE OUTLINE OS 


n 




koA- 




INPUT ^"Y""^ GROUND | 


OUTPUT 


(3) 


(2) 




ORDER INFORMATION 


OUTPUT 




TYPE 


PART NO. 


VOLTAGE 




5 V 78M05 


78M05HM 


6 V 78M06 


78M06HM 


8 V 78M08 


78M08HM 


12 V 78M12 


78M12HM 


15 V 78M15 


78M15HM 


20 V 78M20 


78M20HM 


24 V 78M24 


78M24HM 


5 V 78M05C 


78M05HC 


6 V 78M06C 


78M06HC 


8 V 78M08C 


78M08HC 


12 V 78M12C 


78M12HC 


15 V 78M15C 


78M15HC 


20 V 78M20C 


78M20HC 


24 V 78M24C 


78M24HC 



Notes on following pages. 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA78M00SERIES 



78M05 AND 78M05C 

ELECTRICAL CHARACTERISTICS (V|n = 10 V, IquT = 200 mA, -55°C < Tj < 150°C for 78M05 and 0°C < Tj < 150°C for 78M05C, 

unless otherwise specified) 


PARAIVIETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


5.0 


V 


Line Regulation 


Tj = 25°C 


7 V< V|N <20V 


3.0 


mV 


Load Regulation 


Tj = 25° C 


5 mA < l0UT< 0-5 A 


25 


mV 


Output Voltage 


8.0V< V|M <20V 

5 mA < IquT < 200 mA 


5.0 


V 


Quiescent Current 


Tj = 25° C 


4.2 


mA 


Quiescent Current Change 


with line 


8V<V|N <25V 


0.2 


mA 


with load 


5mA< louT< 0-5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


40 


mV 


Ripple Rejection 


f = 120Hz,8V < V|N < 18 V 


78 


dB 


Dropout Voltage 


Tj = 25°C,loUT = 0-5A 


2.0 


V 


Peak Output Current 


Tj = 25° C 


750 


mA 


78M06 AND 78M06C 

ELECTRICAL CHARACTERISTICS (V|n = 11 V, IquT = 200 mA, -55°C < Tj < 150°C for 78M06 and 0°C < Tj < 150°C for 78M06C, 

unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


6.0 


V 


Line Regulation 


Tj = 25°C 


8 V < V|N <20V 


5.0 


mV 


Load Regulation 


Tj = 25° C 


5 mA < l0UT< 0-5 A 


30 


mV 


Output Voltage 


9V< V|M <21 V 

5 mA < IquT < 200 mA 


6.0 


V 


Quiescent Current 


Tj = 25°C 


4.3 


mA 


Quiescent Current Change 


with line 


9 V<V|N <25 V 


0.2 


mA 


with load 


5 mA < IquT <0-5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


45 


mV 


Ripple Rejection 


f = 120Hz,9 V< V|N < 19 V 


75 


dB 


Dropout Voltage 


Tj=25°C,loUT = 0.5A 


2.0 


V 


Peak Output Current 


Tj = 25° C 


750 


mA 


NOTE 1 : Thermal resistance of the packages (without a heat sink) 

Junction to Case 20° C/W Junction to Ambient 170° C/W 

NOTE 2: Operating Ambient Temperature Range 

78M00 -55°C to +125°C 

78M00C 0°C to 85°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA78M00 SERIES 



78M08 AND78M08C 

ELECTRICAL CHARACTERISTICS {V|n = 14 V, IquT = 200 mA, -BS^C < Tj < 150°C for 78M08 and 0°C < Tj < 150°C for 78M08C, 

unless otherwise specified) 


PARAIVIETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


8.0 


V 


Line Regulation 


Tj = 25° C 


10.5V<V|N <25V 


6.0 


mV 


Load Regulation 


Tj = 25° C 


5 mA < louT< 0-5 A 


40 


mV 


Output Voltage 


11.5 V < V|N <23V 
5 mA < l0UT< 200 mA 


8.0 


V 


Quiescent Current 


Tj = 25°C 


4.3 


mA 


Quiescent Current Change 


with line 


11.5V < V|N <25 V 


0.2 


mA 


with load 


5 mA < IqUT < 0-5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C, 19 Hz < f < 100 kHz 


52 


mV 


Ripple Rejection 


f= 120 Hz, 11.5 V <V|N <21.5 V 


72 


dB 


Dropout Voltage 


Tj = 25°C, loUT = 0-5A 


2.0 


V 


Peak Output Current 


Tj = 25° C 


750 


mA 


78M12 AND78M12C 

ELECTRICAL CHARACTERISTICS (V|n = 19 V, IquT = 200 mA, -55°C < Tj < 150°C for 78M12 and 0°C < Tj < 150°C for 78M12C, 

unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


12 


V 


Line Regulation 


Tj = 25°C 


14.5 V < V|N <30V 


10 


mV 


Load Regulation 


Tj = 25° C 


5 mA < Iqut ^ ^-^ A 


50 


mV 


Output Voltage 


15.5 V< V|N <27 V 
5 mA < 200 mA 


12 


V 


Quiescent Current 


Tj = 25° C 


4.3 


mA 


Quiescent Current Change 


with line 


15V< V|N <30V 


0.2 


mA 


with load 


5 mA < Iqut < 0-5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C, 10Hz<f< 100 kHz 


75 


mV 


Ripple Rejection 


f = 120 Hz, 15 V < V|N <25 V 


71 


dB 


Dropout Voltage 


Tj = 25°C,IoUT = 0-5A 


2.0 


V 


Peak Output Current 


Tj = 25° C 


750 


mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA78M00 SERIES 



78M15AND78M15C 

ELECTRICAL CHARACTERISTICS (V|n = 23 V, IquT = 200 mA, -55°C < Tj < 150°C for78M15 and 0°C < Tj < 150°C for 78M15C, 

unless otherwise specified) 


PARAIVIETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


15 


V 


Line Regulation 


Tj = 25°C 


17.5V< V|N <30V 


11 


mV 


Load Regulation 


Tj = 25° C 


5 mA < Iqut < 0-5 A 


60 


mV 


Output Voltage 


18.5 V<V|N< 30 V 
5 mA < Iqut < 200 mA 


15 


V 


Quiescent Current 


Tj = 25° C 


4.4 


mA 


Quiescent Current Change 


with line 


18.5V<V|N <30V 


0.2 


mA 


with load 


5 mA < Iqut < 0.5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


90 


mV 


Ripple Rejection 


f = 120 Hz, 18.5 V < V|N < 28.5 V 


70 


dB 


Dropout Voltage 


Iqut = 1 .0 a, Tj = 25°C, IquT = 0-5 A 


2.0 


V 


Peak Output Current 


Tj = 25°C 


700 


mA 


78M20 AND 78M20C 

ELECTRICAL CHARACTERISTICS (V|n = 29 V, Iqut = 200 mA, -55°C < Tj < 150°C for 78M20 and 0°C < Tj < 150°C for 78M20C, 

unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25° C 


20 


V 


Line Regulation 


Tj = 25° C 


23V< V|N <36V 


15 


mV 


Load Regulation 


Tj = 25° C 


5 mA < loUT< 0-5 A 


80 


mV 


Output Voltage 


24V< V|N <35V 

5 mA < Iqut < 200 mA 


20 


V 


Quiescent Current 


Tj = 25°C 


4.5 


mA 


Quiescent Current Change 


with line 


24V< V|N <35V 


0.2 


mA 


with load 


5 mA < Iqut < 0.5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C, 10 Hz < f < 100 kHz 


110 


mV 


Ripple Rejection 


f = 120Hz,24V< V|N<34V 


69 


dB 


Dropout Voltage 


Tj = 25°C,loUT = 0.5A 


2.0 


V 


Peak Output Current 


Tj = 25° C 


700 


mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • juA78M 00 SERIES 



78M24 AND 78M24C 



ELECTRICAL CHARACTERISTICS (V|n = 33 V, IquT = 200 mA, -55°C < Tj < 150°C for 78M24 and 0°C < Tj < 150°C for 78M24C, 

unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Output Voltage 


Tj = 25°C 


24 


V 


Line Regulation 


Tj = 25°C 


27 V< V|N <38 V 


18 


mV 


Load Regulation 


Tj = 25°C 


5 mA < loUT<0-5 A 


100 


mV 


Output Voltage 


28 V< V|M <38 V 

5 mA < IquT ^ 200 mA 


24 


V 


Quiescent Current 


Tj = 25°C 


4.6 


mA 


Quiescent Current Change 


with line 


28V< V|N <38V 


0.2 


mA 


with load 


5 mA < IquT ^ 0-5 A 


0.1 


mA 


Output Noise Voltage 


Ta = 25°C. Hz < f < 100 kHz 


170 


mV 


Ripple Rejection 


f = 120 Hz, 28 V < V||\| < 38 V 


66 


dB 


Dropout Voltage 


Tj = 25''C,loUT = 0.5A 


2.0 


V 


Peak Output Current 


Tj = 25° C 


700 


mA 



APPLICATIONS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA78M00 SERIES 



APPLICATIONS (Cont'd) 
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NOTES: 

* To specify an output voltage, substitute voltage value for "XX". 

+ Although no output capacitor is needed for stability, it does im- 
prove transient response. 

++ Required if regulator is located an appreciable distance from power 
supply filter. 



Vo= Vxx (1 + — ) + "qR2 

Rl 



FIXED OUTPUT REGULATOR 



CIRCUIT FOR INCREASING OUTPUT VOLTAGE 
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« f O OUTPUT 




Output Current = 



'OUT 



CURRENT REGULATOR 



ADJUSTABLE OUTPUT REGULATOR, 7 to 30 VOLTS 



10<V|N<35V 

o 



T 



VOUT 

t o 



t 



INPUT O- 



V 



I VVW-1 1 1 

3.0 n 



:= 0.33 /uF 3 



VARIABLE OUTPUT VOLTAGE, 0.5 to 7 VOLTS 



HIGH CURRENT VOLTAGE REGULATOR 



i-^AV- 



Rsc 
-AAA — » 



V 
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T, 



+VinC> 




O -VouT 



HIGH OUTPUT CURRENT, SHORT CIRCUIT PROTECTED 



± TRACKING VOLTAGE REGULATOR 
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MA78N00 

THREE-TERMINAL NEGATIVE VOLTAGE REGULATORS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The jLtA78N00 series of monolithic three Terminal Negative Voltage 
Regulators is specifically designed for emitter coupled logic (BCD circuits. Three voltages are available: 
—2.0 V, —4.0 V, and —5.2 V. The juA78N00 regulators are capable of providing output currents to 
3A with adequate heat sinking. These regulators employ internal current limiting, thermal shutdown, 
and safe-area compensation making them essentially indestructable. The output voltage is precision 
trimmed to typically 0.5% and has excellent tolerance to variations with line voltage, load current, 
and ambient temperature. The jLiA78N00 are intended as fixed-voltage regulators in ECL applications 
including local, on-card regulation for elimination of noise and distribution problems associated with 
single point regulation. 

• OUTPUT VOLTAGE TOLERANCE TYPICALLY 0.5% WITHOUT EXTERNAL TRIMMING 

• OUTPUT CURRENT OF UP TO 3 AMPERES 

• INTERNAL THERMAL OVERLOAD PROTECTION 

• OUTPUT TRANSISTOR SAFE-AREA COMPENSATION AND SHORT CIRCUIT PROTECTION 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage 
Internal Power Dissipation 
Storage Temperature Range 
Operating Temperature Range 

Military (78N00) 

Commercial (78N00C) 
Lead Temperature (Soldering, 60 second time limit) 



-15 V 
Internally Limited 
-65°Cto+150°C 

-55°Cto-i-125°C 

0°C to +70°C 

300° C 



BLOCK DIAGRAM 



— o 

COMMON 




Current 
Generator 



A 



Series 

Pass 

Transistor 



CONNECTION DIAGRAM 
TO - 3 PACKAGE 

(TOP VIEW) 
PACKAGE OUTLINE GJ 
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TYPICAL APPLICATION 
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* To specify an output voltage, 
substitute voltage value for "XX". 
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GLOSSARY 

VOLTAGE REGULATORS 



Average Temperature Coefficient of Output Voltage — The 

percentage change in output voltage for a specified change in 
ambient temperature. 

Current Limit Sense Voltage — The voltage across the current 
limit terminals required to initiate current limiting. 

Dropout Voltage — The input/output differential voltage at 
which the circuit ceases to regulate against further reductions 
in input voltage. 

Feedback Sense Voltage — The voltage measured on the 
feedback terminal of the regulator, with respect to ground, 
when the device is operating in regulation. 

Input Voltage Range — The range of dc input voltage over 
which the regulator will operate within specifications. 

Input/Output Voltage Differential — The value of difference 
voltage between input and output outside of which the 
regulator ceases to operate within specifications. 

Line Regulation — The percentage change of output voltage 
for a specified change in input voltage. 

Load Regulation — The percentage change in output voltage 
for a specified change in load current. 

Long Term Stability — Output voltage stability under acceler- 
ated life test conditions after 1000 hours at maximum rated 
voltage and power dissipation. 



Output Noise Voltage — The rms value of the noise voltage 
measured at the output with constant load current and no 
input ripple. 

Output Resistance — The resistance seen looking into the 
output terminal at a specified value of load current. 

Output Voltage Range — The range of regulated output 
voltages over which the specifications apply. 

Output Voltage Scale Factor — The output voltage obtained 
for a unit value of resistance between the adjustment terminal 
and ground. 

Quiescent Current — That part of the input current to the 
regulator that is not delivered to the load. 

Reference Voltage — The output of the reference amplifier 
measured with respect to the negative supply. 

Ripple Rejection — The ratio of the peak-to-peak input ripple 
voltage to the peak-to-peak output ripple voltage. 

Short-Circuit Current Limit — The output current of the 
regulator with the output shorted to the negative supply. 

Standby Current Drain — The supply current drawn by the 
regulator with no output load and no reference voltage load. 

Temperature Stability — The percentage change in output 
voltage over a specified ambient temperature range. 
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INTRODUCTION 

Interface circuits, a major category within 
linear integrated circuits, perform the interface between 
analog and digital systems. They can be categorized 
by the function they perform. 

Data Transmission 

Display Driving 

Memory Driving and Sensing 

General Purpose Driving 

D/A and A/D Conversion 

Tape and Disc File Amplification 

Each device category can be described as follows: 

1. Data Transmission, i.e.. Line Driver and Receivers 
These devices adapt 7TL signal levels for trans- 
mission over data transmission line and backtoTTL 
signal levels at the receiving end of the transmission 
line. 

2. Display Drivers, i.e., LED Drivers 

These devices convert MOS and TTL signal levels to 
high output currents for driving LED displays. 

3. Memory Driving and Sensing 

These drivers convert TTL signal levels to the appro- 
priate signal required by the memory system. The 
sense amplifiers convert the small output signals 
to TTL signal levels. 

4. General Purpose Drivers, I.e., Peripheral Drivers 
These devices convert TTL signal levels to high 
voltage and current output levels. 

5. D/A and A/D Conversion and Tape and Disc File 
Amplifiers 

These devices perform specific function as their 
name Implies. 

Interface circuits reduce overall system 
complexity and greatly improve system performance. 
Simplify your system — analog or digital — with 
Fairchlld linear circuits interface products. 
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SELECTION GUIDE FOR LINE DRIVER AND RECEIVER 



DATA 

TRANSMISSION 

DISTANCE 


FORM OF CIRCUIT 
OPERATION 


SUGGESTED DEVICES 


CONSTRAINTS 


DRIVERS 


RECEIVERS 


SIMPLEX OR HALF DUPLEX 


Short Distance, Up to 10 Ft. 


Single Ended 


7400 or 9000 Series 


Transmission Lines Up to 10 Ft. 
With >93 n Impedances 


10 Ft. Up to 500 Ft. 


Single Ended 


9614 
8T13 


9615 
8T14 


Distance of Transmission 
Limited by Environmental Noise 


500 Ft. and Up 


Balanced Differential 


9614 
75109/75110 


9615 
75107/75108 


For Use in High Noise Environments 
and Long Distance Data Transmission 
Up to 4,000 Ft. 


MULTIPLEX 


Up to 500 Ft. 
500 Ft. and Up 


Single Ended 
Balanced Differential 


8T13 
75109/75110 


8T14 
75107/75108 




SPECIAL SPECIFICATIONS 


EIA RS232C 




9616 


9617 
9627 


Implied Maximum Cable Length is 50 Ft., 
Maximum Modulation Rate is 20 k Baud 


MIL-STD-188 




9616 


9627 


External Capacitor May Be Needed on 
9616 to Control Rise and Fall to 
5 - 15% of the Unit Interval at the 
Maximum System Modulation Rate 


IBM 360- I/O Interface 




8T23 


8T24 





SELECTION GUIDE FOR TRANSMISSION LINE DRIVERS 



KEY FEATURES (Typical) 


UNITS 


9614 


9616<1) 


9621 


9624(2) 


75450 
SERIES(3) 


75109 


75110 


8T13(4) 


8T23(4) 


Supply Voltages 


V 


+5.0 


+12 
-12 


+5.0 
+ 12 


+5.0 
(0 to -30) 


+5.0 


+5.0 
-5.0 


+5.0 
-5.0 


+5.0 


+5.0 


Inputs TTL Compatible 




Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


VOH 


V 


+3.2 


+6.0 


+4.3 


VtAP-0.5 


+30 (max) 


N/A 


N/A 


3.2 


3.2 


Vol 


V 


+0.2 


-6.0 


+0.2 


VdD+0.2 


+0.4 


N/A 


N/A 








lo(On) Vo = 2.0 V 
Nominal Supplies 


mA 


-85 


N/A 


-250 


-20 
(Vo = -10V) 


+300 (max) 


+6.0 


+12 


-210 


-210 


Iql (Off) Vo = 0.4V 
Nominal Supplies 


mA 


N/A 


N/A 


N/A 


N/A 


100 


100 


100 


500 


40 


'sc 


mA 


-90 


+15 to -15 


-420 


-20 


N/A 


+6.0 


+12 


+30 


+30 


tpd 


ns 


16 


300 


10 


120 


30 


9.0 


9.0 


20 


20 


Pq per Channel 


mW 


87 


83 


60 


20 


30 


180 


300 


160 


160 



NOTES FOR LINE DRIVERS/INTERFACE DRIVERS 

1. The 9616 Is a triple EIA line driver. Each driver incorporates an internal response control circuit. The slew rate is a maximum of 30 V/jus and a 
minimum of 4 V/^is (3% of unit Interval at 20 k baud). The two values for Isc are the typical Vqh arid Vql short circuit currents. The tp(;j is 
measured from 1.5 V on the input to the output passing through the V point. The delay is caused by the internally controlled slew rate of the 
output. The 9616 meets the electrical interface requirements of EIA-RS-232C and the CCITT recommendation V.24. By using an external capacitor 
from the output to ground for wave shaping, the 9616 will also meet the low level digital interface for MIL-STD-188C. 

2. The 9624 dual TTL/DTL to MOS level converter is designed to operate with a Vqq from to —30 V. 

3. The Vqh value is a maximum stand off voltage on the collector of the output device. Iq (on) is the maximum steady state current sinking 
capability of the output device. Iq (off) is the maximum leakage current into the output with the output device off. 

4. The 8T13 and 8T23 have foldback current limited outputs. Vql 's a typical Vq^ (sat) °f ^'^® output transistor at collector currents of 100 mA 
(Vol = 0-25 V) and 300 mA (Vql = 0.5 V). 
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SELECTION GUIDE FOR TRANSMISSION LINE RECEIVERS 
OR SENSE AMPLIFIERS 



KEY FEATURES 
(Typical) 


UNITS 


9615 


9617 


9620 


9622 


9625 


9627(1 > 


8T14 


8T24 


75107 


75108 


7524 


7525 


Supply Voltages 


V 


+5.0 


+5.0 


+5.0 to +12 


+5.0 to -10 


+5.0 
-11 to -30 


+12.0 
-12.0 


+5.0 


+5.0 


+5.0 
-5.0 


+5.0 
-5.0 


+5.0 
-5.0 


+5.0 
-5.0 


Outputs TTL 
Compatible 




Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
Wired-OR 


Yes 


Yes 


Yes 


Yes 

Open 

Collector 


Yes 


Yes 


Vth 


V 


±0.5 


+1.5 


±0.5 


+1.5 


-3.0/-9.0 


±0.6 
±2.4 


+1.5 


+1.5 


±0.025 


±0.025 


±0.04 


±0.025 


VCM 


y 


±15 


±25 


±15 


±10 


N/A 


±2.5 


N/A 


N/A 


±3.0 


±3.0 


N/A 


N/A 


R|N 


kfi 


7.0 


4.0 


2.4 


5.0 


22 


3T07 
or>6 


18 


18 


16 


16 


2.6 


2.5 


Pd 


mW 


175 


100 


110 


140 


60 


234 


315 


315 


130 


130 


175 


175 


tpd 


ns 


28 


50 


30 


35 


70 


72 


20 


20 


14 


14 


25 


25 


Differential Inputs 




X 




X 


X 




X 






X 


X 


X 


X 


Output Enable 




X 






X 




X 






X 


X 






Respdnse Control 




X 


X 


X^ 




















Line Terminaator 




X 


X 




X 




X 














Wired-OR Output 




X 


X 


X 


X 




X 








X 






Failsafe Control 






X 




X 












" 







1. 9627 Dual EIA RS-232/Mil-Std 188C Line Driver allows two levels of hysteresis and a choice of input resistances to satisfy both the EIA RS-232 
and Mil-Std 188C electrical specifications. 

GENERAL PURPOSE - HIGH CURRENT DRIVERS 

High Current Drivers are designed with inputs TTL and/or MOS compatible and output stage capable of handline high currents. These circuits are ideal 
as lamp, relay, LED, and memory drivers. 



PERIPHERAL DRIVERS — 75450 SERIES • 75460 SERIES: Peripheral Drivers are dual monolithic circuits, each circuit consisting of a TTL logic 
gate and a high current NPN transistor. The NPN transistors are guaranteed to sink 300 mA and hold off 30 volts even when powered down, on high 
voltage devices 60 volt breakdown is guaranteed. 



DEVICE 


GATE 


CIRCUIT 


TRANSISTOR 


CURRENT 


NUMBER 


FUNCTION 


FUNCTION 


CONNECTION MODE 


CAPABILITY (TYP) 










Io at VoUT 


75450 


NAND 


N/A 


External 


300 mA at 0.7 V 


75451 


NAND 


AND 


Internal 


300 mA at 0.7 V 


75452 


AND 


NAND 


Internal 


300 mA at 0.7 V 


75453 


NOR 


OR 


Internal 


300 mA at 0.7 V 


75454 


OR 


NOR 


Internal 


300 mA at 0.7 V 


HIGH VOLTAGE (60 V Standoff ) 


75460* 


NAND 


N/A 


External 


300 mA at 0.7 V 


75461* 


NAND 


AND 


Internal 


300 mA at 0.7 V 


75462* 


AND 


NAND 


Internal 


300 mA at 0.7 V 


75463* 


NOR 


OR 


Internal 


300 mA at 0.7 V 


75464* 


OR 


NOR 


Internal 


300 mA at 0.7 V 
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A/D AND D/A SYSTEMS 



CURRENT SOURCES 



VOLTAGE REFERENCE 



mA722 10-Bit Current Source 
9650 4-Bit Current Source 



mA728 Precision Voltage Reference 



D/A SUBSYSTEM 



OPERATIONAL AMPLIFIER 



SH8090 10-Bit D/A Converter 



mA772 High Slew Rate Op Amp 



LED DRIVERS 



SEGMENT DRIVERS: LED Segment Drivers interface IVIOS and TTL signals to LED's. The currents can be set for low currents for continuous 
operation or higher currents for multiplex operation. 

DIGIT DRIVERS: LED Digit Drivers are used for multiplex operation for selection of the digit to be turned on. MOS and/or TTL signals are used to 
seject proper digit and each has high output current capability. 



SEGMENT DRIVERS 



DEVICE 
NUMBER 


INPUT 
COMPATIBILITY 


BCD 
DECODER 


NUMBER 
OF DRIVERS 


MAXIMUM 
CURRENTS 


9660* 


TTL and MOS 


Yes 


7+ Decimal 


75 mA 


9661* 


TTL and MOS 


No 


4 


75 mA 


75491 


MOS 


No 


4 


50 mA 


9307 


TTL 


Yes 


None 


N/A 


9317 


TTL 


Yes 


7 


40 mA 


9368 


TTL 


Yes 


7 


17 mA 


9369 


TTL 


Yes 


7 


50 mA 


9370 


TTL 


Yes 


7 


25 mA 



DIGIT DRIVER 



DEVICE 
NUMBER 


INPUT 
COMPATIBILITY 


NUMBER 
OF DRIVERS 


MAXIMUM 
CURRENT CAPABILITY 


9662* 
9663* 
75492 


TTL and MOS 

TTL and MOS 

MOS 


4 
6 
4 


Vo at IQ = 600 mA = 0.75 V Max 
Vq at iQ = 600 mA = 0.75 V Max 
Vq at JQ = 250 mA = 1 .7 V Max 



'New Products to be announced In 1973. 



SELECTION GUIDE FOR MEMORY SYSTEMS 



TTL 
INPUT 



CORE 
DRIVER 



75325 — Core Memory Driver 



CORE 



CORE 
MEMORY 



CORE 
SENSE AMP 



TTL 
OUTPUT 



7524/25 — Dual Core Memory Sense Amplifier 



MOS 



MOS 
(1103) 




MEMORY 

SENSE 

AMP 













TTL OUTPUT 



75107/75108 — Dual Sense Amplifier 

MOS CLOCK DRIVER 

SH0013 Two Phase MOS Clock Driver 



TAPE AND DISC FILE AMPLIFIERS 

MA733 Video Amplifier 

mA739 Dual Low Noise Preamplifier 
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IJA722 



10-BIT CURRENT SOURCE 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA722 is a monolithic high-speed, 10-Bit Precision Current Source 
intended for use in current summing digital-to-analog converters or as the feedback element in 
successive approximation analog-to-digital converters. It is constructed, using the Fairchild Planar* 
epitaxial process, and consists of a reference supply, ten current sources connected to a single output 
summing line, and associated logic switches. The full scale current and coding format are set by an 
external resistor array, which may be preselected and fixed for general usage or trimmed for 
greater accuracy. The ^iA722 is compatible with the Fairchild families of linear and digital circuits. 



8 ± 1/2 BIT ACCURACY FROM 0°C TO +55°C 
7+1/2 BIT ACCURACY FROM -20°C TO +85°C 
600 ns SWITCHING SPEED 
INTERNAL PRECISION REFERENCE 
TTL COMPATIBLE 



ABSOLUTE MAXIMUM RATINGS 

Voltage from V+ to V_ 

Voltage from Output to V+ 

Voltage from Output to V_ 

Voltage from Logic Inputs to Output 

Voltage from Logic Inputs to V+ 

Voltage from Logic Inputs to V_ 

Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 60 seconds) 



-0.5 V to +18 V 

-1 2 V to +6 V 

V to +12 V 

-9 V to +7 V 

-IBVtoO V 

V to +12 V 

450 mW 

-20°Cto+85°C 

-65°Cto+150°C 

300° C 



CONNECTION DIAGRAM 
24-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 3M 




Note: 



Pin 13 Internally Connected to Case. 
ORDER INFORMATION 
TYPE PART NO. 

722B 722BFC 

722C 722FC 



EQUIVALENT CIRCUIT 



-BIT CONTROL LOGIC INPUTS - 



nil 



Q9 



<?7 



ne 



95 



Qi 



Q3 



02 



-O OUTPUT 



PRECISION 
VOLTAGE 
SOURCE 



H H H H H H H H H H 



\C°' iC" K 



6 



Ly% L^Qs LX'Qe u^Q? ly 

rsT K»^ rv! K» K«^ 



6 16 6 16 617 6 18 619 620 621 622 623 624 



"El <"E2 <"E3 < "E4 < "E5 < "E6 < "E7 < "E8 < "E9 <"E10| 



V^°'" 



■CURRENT SOURCES 



EXTERNAL 
-RESISTOR 
ARRAY 



J 



Notes on following pages. 



♦Planar is a patented Fairchild process. 



6-9 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • )uA722 



ELECTRICAL CHARACTERISTICS 



ELECTRICAL CHARACTERISTICS 



722B 



PARAMETER 


CONDITIONS 
(Note 2) 


MIN. 


TYP. 


MAX. 


UNITS 


Resolution 








10 


Bits 




Ta = 25° C 




+.07 


+ .20 


% 


Absolute Error 


0°C<Ta<+55°C 




+.10 


+.20 


% 




-20°C<Ta<+85°C 




±.13 


+ .39 


% 


Output Current 


Full-Scale 


Logic Inputs = 0.4 V 


2160 


2560 


3000 


juA 




Zero-Scale 


Logic Inputs = 2.5 V 




±.002 


+.25 


mA 


Power Supply Rejection 


AV+ = AV_ = ±5% 




±.06 


+0.1 


%/% 


Output Resistance 




0.2 


1.2 




Mn 


Switching Speed 






600 




ns 


Input HIGH Voltage 




2.1 


2.5 




V 


Input LOW Voltage 






0.4 


0.7 


V 


Power Consumption 






165 


250 


mW 



722C 



PARAMETER 


CONDITIONS 
(Note 2) 


MIN. 


TYP. 


MAX. 


UNITS 


Resolution 








10 


Bits 






Ta = 25°C 




±.08 


+.39 


% 


Absolute Error 


0°C<Ta<+55°C 




±.17 


+.39 


% 




-20°C<Ta<+85°C 




+.22 


±.78 


% 


Output Current 


Full-Scale 


Logic Inputs = 0.4 V 


2160 


2560 


3000 


HA 




Zero-Scale 


Logic Inputs = 2.5 V 




+ .002 


±.25 


juA 


Power Supply Rejection 


AV+ = AV_ = ±5% 




±.06 


±0.1 


%/% 


Output Resistance 




0.2 


1.2 




Mn 


Switching Speed 






600 




ns 


Input HIGH Voltage 




2.1 


2.5 




V 


Input LOW Voltage 






0.4 


0.7 


V 


Power Consumption 






165 


250 


mW 



NOTES 

(1) Rating applies for ambient temperatures to +85°C. 

(2) Unless otherwise specified, Ta = 25°C, V""" = 6.00 V ± 0.1 V, V~ = -6.00 V + 0.1V, Vo^^ = V, C| = 200 pF, and external resistor array as 
per Table 1 . 

(3) In Table 1, the maximum absolute value tolerance for Rgi = ±10%. 

TABLE 1 

BINARY CODE RESISTOR ARRAY 

FOR 8 ± 1/2 BIT ACCURACY 



TYPICAL FULL-SCALE 

OUTPUT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 















































































































■<; 


1^ 








7 


SS" 


N 






/ 


'/ 


/ 
















\ 




> 

































































































TEMPERATURE ■ 









722B 


722C 




Max. Ratio 




Max. Ratio 




Resistor 


Nominal 


Nominal 


Tolerance 


Max. Ratio 


Tolerance 


Max. Ratio 


Number 


Value 


Ratio 


(Ta=25°C) 


Temp. Coeff. 


{Ta=25°C) 


Temp. Coeff. 


(Rej) 


(kn) 


(Rej/Rei) 


(%) 


(ppm/°C) 


(%) 


{ppm/°C) 


Rei 


2.547 


1.000 


Note 3 


±5 


Note 3 


±20 


RE2 


5.094 


2.000 


+0.02 


±5 


±0.10 


±20 


RE3 


10.245 


4.022 


+0.05 


±10 


+0.20 


±50 


RE4 


20.60 


8.088 


+0.10 


±20 


±0.20 


±50 


RE5 


41.43 


16.265 


±0.20 


+20 


±0.50 


±100 


RE6 


81.93 


32.17 


±0.20 


±50 


±0.50 


+ 100 


RE7 


163.4 


64.16 


+0.50 


±100 


+ 1.0 


±500 


RE8 


325.7 


127.9 


+ 1.0 


+200 


±1.0 


±500 


RE9 


644.9 


253.2 


±2.0 


±500 


±5.0 


±1000 


Reio 


1275 


500.8 


±2.0 


+500 


±5.0 


+ 1000 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /zA722 



TYPICAL DIGITAL-TO-ANALOG CONVERTER 



DATA REGISTER 



-O PARALLEL DATA IN 
-O SERIAL DATA IN 
-O RESET 

FULL-SCALE ADJUST 




-O ANALOG DATA OUTPUT 



OPERATIONAL AMPLIFIER 



TYPICAL ANALOG-TO-DIGITAL CONVERTER 



PROGRAMMER 

AND 
DATA REGISTER 



-O START/STOP CONVERSION 

-O CLOCK 

-O RESET 

-O PARALLEL DATA OUT 



COMPARATOR DECISION 



COMPARATOR 




-O ANALOG DATA INPUT 



BUFFER AMPLIFIER 



EQUIVALENT CIRCUIT 



BIT CONTROL LOGIC INPUTS 



REQUENCY COMPENSATION ^1 

p14 R,2 911 



^ 



< 






^D2: 



■ 3.6kJl > 2.6ka 



^ 



•y^Dr 



3 






? 



^ 




^S LVo„ L|4,3 K K LA LA LA LA L_|4,„ 



-K°25 -r°2s -r°" -1^^ 



■^ 



5 






-^ 



? 



■^ 



■^ 



'10 V^ OUTPUT 

p2 9^^ <?^ 



■^ 



< 



■^ 



< 



PinV 



<°'0 



<° 



OUTPUTS TO RESISTOR ARRAY 
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MA733 

DIFFERENTIAL VIDEO AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The juA733 is a monolithic two-stage Differential Input, Differential 
Output Video Amplifier constructed using the Fairchild Planar* epitaxial process. Internal series-shunt 
feedback is used to obtain wide bandwidth, low phase distortion, and excellent gain stability. Emitter 
follower outputs enable the device to drive capacitive loads and all stages are current-source biased to 
obtain high power supply and common mode rejection ratios. It offers fixed gains of 10, 100 or 400 
without external components, and adjustable gains from 10 to 400 by the use of a single external 
resistor. No external frequency compensation components are required for any gain option. The 
device is particularly useful in magnetic tape or disc file systems using phase or NRZ encoding and in 
high speed thin film or plated wire memories. Other applications include general purpose video and 
pulse amplifiers where wide bandwidth, low phase shift, and excellent gain stability are required. 

• 120 MHz BANDWIDTH 

• 250 kn INPUT RESISTANCE 

• SELECTABLE GAINS OF 10, 100, AND 400 

• NO FREQUENCY COMPENSATION REQUIRED 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Differential Input Voltage 

Common Mode Input Voltage 

Output Current 

Internal Power Dissipation (Note 11 

Metal Can 

Flatpak 

DIP 
Operating Temperature Range 

Military (733) 

Commercial (733C) 
Storage Temperature Range 
Lead Temperature (Soldering, 60 second time limit) 



±8 V 

±5 V 

±6 V 

10mA 

500 mW 
570 mW 
670 mW 

-55° C to -1-1 25° C 

0° C to -1-70° C 

-65° C to -t-1 50° C 

300° C 



EQUIVALENT CIRCUIT 



■l.lkSi >1.1ka 



•2.4k!; >2.4k!! 




< 



r'^^L^ 



7k!> 

-VA f 



-AVv- 

R,2 
7k<! 



< 



OUTPUT 1 

— o 

OUTPUT 2 

— o 



Notes on following pages. 



CONNECTION DIAGRAMS 

10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5F 



GAIN SELECT 




GAIN SELECT 

GAIN SELECT 

Note: Pin 5 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 



733 
733C 



733HM 
733HC 



10-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



INPUT 2 
G2B 
G1B 



I 2 J L 9 I 

I 3 \ / 8 I 

I 4 V 7 I 



3 INPUT 1 
I|G2A 



Hgia 



3 OUTPUT 1 



ORDER INFORMATION 
TYPE PART NO. 

733 733FM 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



□ 1 \ y 141 — I 
- — I r^_J INPUT 1 



N.C. [^ 
G2B [2 
GIB [^ 



N.C. 12 6 
OUTPUT 2 [^ — 



▼ 10 



13 ^ N.C. 
12 '^ G2A 
^ G1A 

^ N.C. 

'^ OUTPUT 1 



ORDER INFORMATION 
TYPE PART NO. 

733 733DM 

733C 733DC 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA733 



733 



ELECTRICAL CHARACTERISTICS 


Ta = 25° C, Vs = ±6.0 V unless otherwise specified) 








PARAMETER (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Differential Voltage Gain 












Gain 1 (Note 2) 




300 


400 


500 




Gain 2 (Note 3) 




90 


100 


110 




Gain 3 (Note 4) 




9.0 


10 


11 




Bandwidth 


Rs = 50n 










Gain 1 






40 




MHz 


Gain 2 






90 




MHz 


Gains 






120 




MHz 


Risetime 


Rs = son, Vout = 1 Vp.p 










Gain 1 






10.5 




ns 


Gain 2 






4.5 


10 


ns 


Gain 3 






2.5 




ns 


Propagation Delay 


Rs = 50J2, VouT = 1 Vp.p 










Gain 1 






7.5 




ns 


Gain 2 






6.0 


10 


ns 


Gain 3 






3.6 




ns 


Input Resistance 












Gain 1 






4.0 




kn 


Gain 2 




20 


30 




kSl 


Gains 






250 




k« 


Input Capacitance 


Gain 2 




2.0 




pF 


Input Offset Current 






0.4 


3.0 


juA 


Input Bias Current 






9.0 


20 


mA 


Input Noise Voltage 


Rs = 50n, BW =1 kHz to 10 MHz 




12 




jLtVrms 


Input Voltage Range 




±1.0 






V 


Connncion Mode Rejection Ratio 












Gain 2 


VcM = ^l V,f<100kHz 


60 


86 




dB 


Gain 2 


VcM = ±1 V, f = 5 MHz 




60 




dB 


Supply Voltage Rejection Ratio 












Gain 2 


AVs = ±0.5 V 


50 


70 




dB 


Output Offset Voltage 












Gain 1 






0.6 


1.5 


V 


Gain 2 and Gain 3 






0.35 


1.0 


V 


Output Common Mode Voltage 




2.4 


2.9 


3.4 


V 


Output Voltage Swing 




3.0 


4.0 




Vp-p 


Output Sink Current 




2.5 


3.6 




mA 


Output Resistance 






20 




n 


Power Supply Current 






18 


24 


mA 



The following specifications apply for — 55°C ^T^ ^ +1 25°C 



Differential Voltage Gain 
Gain 1 (Note 2) 
Gain 2 (Note 3) 
Gain 3 (Note 4) 




200 
80 
8.0 




600 

120 

12 




Input Resistance 
Gain 2 




8.0 






kn 


Input Offset Current 








5.0 


HA 


Input Bias Current 








40 


HA 


Input Voltage Range 




±1.0 






V 


Common Mode Rejection Ratio 




50 






dB 


Supply Voltage Rejection Ratio 




50 






dB 


Output Offset Voltage 
Gain 1 
Gain 2 and Gain 3 








1.5 
1.2 


V 
V 


Output Swing 




2.5 






Vp 


Output Sink Current 




2.2 






mA 


Positive Supply Current 








27 


mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA733 



733C 
ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vs = ±6.0 V unless otlierwise specified) 


PARAMETER (see definitions) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Differential Voltage Gain 
Gain 1 (Note 2) 
Gain 2 (Note 3) 
Gain 3 (Note 4) 




250 
80 
8.0 


400 

100 

10 


600 

120 

12 




Bandwidth 
Gain 1 
Gain 2 
Gain 3 


RS = 50n 




40 

90 

120 




MHz 
MHz 
MHz 


Risetime 
Gain 1 
Gain 2 
Gains 


RS = son, VouT = 1 Vp-p 




10.5 
4.5 
2.5 


12 


ns 
ns 
ns 


Propagation Delay 
Gain 1 
Gain 2 
Gains 


Rs = 50n,VouT = 1 Vp.p 




7.5 
6.0 
3.6 


10 


ns 
ns 
ns 


Input Resistance 
Gain 1 
Gain 2 
Gains 




10 


4.0 

30 

250 




kJ2 

kn 


Input Capacitance 


Gain 2 




2.0 




PF 


Input Offset Current 






0.4 


5.0 


mA 


Input Bias Current 






9.0 


30 


HA 


Input Noise Voltage 


Rs = 50n, BW =1 kHz to 10 MHz 




12 




MVrms 


Input Voltage Range 




±1.0 






V 


Connmon Mode Rejection Ratio 
Gain 2 
Gain 2 


VcM = ^'' V,f<100kHz 
VcM = ±1 V,f = 5MHz 


60 


86 
60 




dB 
dB 


Supply Voltage Rejection Ratio 
Gain 2 


AVs = ±0.5 V 


50 


70 




dB 


Output Offset Voltage 
Gain 1 
Gain 2 and Gain 3 






0.6 
0.35 


1.5 
1.5 


V 
V 


Output Common Mode Voltage 




2.4 


2.9 


3.4 


V 


Output Voltage Swing 




3.0 


4.0 




Vp.p 


Output Sin l< Current 




2.5 


3.6 




mA 


Output Resistance 






20 




n 


Power Supply Current 






18 


24 


mA 


The following specifications apply for 0°C ^ T/\ ^ ±70°C 


Differential Voltage Gain 
Gain 1 (Note 2) 
Gain 2 (Note 3) 
Gain 3 (Note 4) 




250 
80 
8.0 




600 

120 

12 




Input Resistance— Gain 2 




8.0 






kn 


Input Offset Current 








6.0 


JUA 


Input Bias Current 








40 


jUA 


Input Voltage Range 




±1.0 






V 


Common Mode Rejection Ratio 
Gain 2 


VcM = ±1 V, f<100kHz 


^50 






dB 


Supply Voltage Rejection Ratio 
Gain 2 


AVs = ±0.5 V 


50 






dB 


Output Offset Voltage (All Gain) 








1.5 


V 


Output Voltage Swing 




2.8 






Vp-p 


Output Sinl< Current 




2.5 






mA 


Power Supply Current 








27 


mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA733 



TYPICAL PERFORMANCE CURVES FOR 733 AND 733C 



PHASE SHIFT 
AS A FUNCTION 
OF FREQUENCY 
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PHASE SHIFT 
AS A FUNCTION 
OF FREQUENCY 
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VOLTAGE GAIN 
AS A FUNCTION 
OF FREQUENCY 
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COMMON MODE REJECTION RATIO 
AS A FUNCTION 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION 
OF FREQUENCY 
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PULSE RESPONSE 
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PULSE RESPONSE 

AS A FUNCTION 

OF TEMPERATURE 
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VOLTAGE GAIN 

AS A FUNCTION 

OF TEMPERATURE 





\ 










1 

V5 = +6V 










\ 


k 














:== 






^ 


1 












HL 


— ■ 


- 












\ 


\ 


•^ 


\ 
















\ 


s 




















\ 







GAIN VERSUS FREQUENCY 

AS A FUNCTION 

OF TEMPERATURE 
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SUPPLY VOLTAGE -±V 



6-15 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA733 



TYPICAL PERFORMANCE CURVES FOR 733 AND 733C 



OUTPUT VOLTAGE AND 

CURRENT SWING AS A 

FUNCTION OF SUPPLY VOLTAGE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION 
OF LOAD RESISTANCE 
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SUPPLY VOLTAGE -+V 



50 100 200 500 Ik 
LOAD RESISTANCE -!5 



GAIN VERSUS FREQUENCY 

AS A FUNCTION 

OF SUPPLY VOLTAGE 

60 



n 10 





















GAIN 2 
Ta-25°C 






















































I 











■^ 




1 












N 


^ 
























\i 
























V 


Vj ■ ±8V 
Vs-ijSV 


















^ 


1 1 1 
Vs-±3V 

1 11 



10 50 100 

FREQUENCY - MHz 



INPUT NOISE VOLTAGE 

AS A FUNCTION 
OF SOURCE RESISTANCE 



90 
1 80 

< 60 

o 

5 ^° 

i 40 

z 30 

20 






















r 




GAIN 2 
Vc- ■ *6V 


























T.-25°C 


























































































/ 


























































/' 


























/ 


/ 
























" 


' 










10 












- 







































VOLTAGE GAIN 
ADJUST 
CIRCUIT 



OCH 




VOLTAGE GAIN 

AS A FUNCTION 
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SOURCE RESISTANCE -n 



R adj - n 



INPUT RESISTANCE 

AS A FUNCTION 

OF TEMPERATURE 
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SUPPLYVOLTAGE-±V 



NOTES 

1 . Rating applies to ambient temperatures up to 70 C. Above 70 C ambient derate linearly at 6.3 mW/ C for the Metal Can, 8.3 mW/ C for 
the DIP and 7.1 mW/°C for the Flatpak. 

2. Gain Select pins G-j ^ snci G13 connected together. 

3. Gain Select pins G2A ^'^^ ^26 connected together. 

4. All Gain Select pins open. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA733 



TYPICAL APPLICATIONS 



VOLTAGE CONTROLLED OSCILLATOR 



OSCILLATOR FREQUENCY FOR 
VARIOUS CAPACITOR VALUES 



R2 Ikn 
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O — - 



Voltage 
■ Control 
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Frequency Variation 3:1 
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a 34 
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PHASE ENCODING PLAYBACK SYSTEM 



s 



READ 
HEAD 






d/dT 




PASSIVE 
LOW PASS 
FILTER 




SQUARE 
AND 
LIMIT 




► 








LOGIC 








OUTPUT 



Phase Linearity: ±4 from 2 to 5 MHz 

Input Resistance: 30 k^ 

Input Capacity: 2 pF 

Fixed Gain: 100 
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TTL/MSI 9307 

SEVEN SEGMENT DECODER 

FOR ADDITIONAL INFORMATION SEE THE FAIRCHILD TTL DATA BOOK 



DESCRIPTION - The 9307 is a Seven Segment Decoder designed to accept four inputs in 8421 BCD 
code and provide the appropriate outputs to drive a seven segment numerical display. The decoder can 
be used with seven segment incandescent lamp, neon, electro-luminescent, or CRT numeric displays. 
The 9307 is compatible with all other Fairchild TTL devices. 



TTL COMPATIBLE 

AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES 

LAMP INTENSITY MODULATION CAPABILITY 

LAMP TEST FACILITY 

BLANKING INPUT 

ACTIVE HIGH OUTPUTS 

ALL CERAMIC "HERMETIC" 16-LEAD DUAL IN-LINE PACKAGE 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

-65°Cto+150°C 

-55°Cto-H25°C 

-0.5 V to +7 V 

-0.5 V to +\/cc value 

-0.5 V to +5.5 V 



Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc '''" Potential to Ground Pin 

Voltage Applied to Outputs for HIGH Output State 

Input Voltage (dc) 



LOGIC DIAGRAM 



@ ® 



^ 



V 




RBO 
® 




O = Pin Numbers 



LOGIC SYMBOL 

7 1 2 6 3 5 



li 



Ag A^ Aj A3 LT RBI 
9307 



4 13 12 11 10 9 15 14 

Vcc=PIN 16 
GND=PIN8 



CONNECTION DIAGRAMS 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6B 



^C 


Al ^ 


Vcc I] 16 


c 


A2 


f 


3 15 


3C 


rf 


9 


Hm 


c 


RBO 


a 


3 13 


c 


rbT 


b 


J 12 


c 


A3 


<= 


J- 


^L 


Aq 


d 


J 10 


C 


GND 


^ 


2^ 



ORDER INFORMATION 
TYPE PART NO. 

9307 9307DM 

9307C 9307 DC 

16-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 4L 



• 
Al 


Vcc 


A2 


f 


It 


9 


RBO 


a 


rbT 


b 


A3 


c 


AO 


d 


GND 


e 



ORDER INFORMATION 
TYPE PART NO. 

9307 9307 FM 

9307C 9307 FC 
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TTL/MSI 9317B • 9317C 

SEVEN SEGMENT DECODER/DRIVER 

FOR ADDITIONAL INFORMATION SEE THE FAIRCHILD TTL DATA BOOK. 



DESCRIPTION - The 9317 is a TTL/MSI Seven Segment Decoder/Driver designed to accept four 
inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment numerical 
display. The decoder can be used to directly drive seven segment incandescent lamp displays and light 
emitting diode indicators (or indirectly drive neon, electro-luminescent, numeric displays). The 9317 is 
compatible with all members of the Fairchild TTL family. 

The 9317 is available in two output current and latch voltage versions, the 931 7B and C. 

• TTL COMPATIBLE 

• AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROS AND/OR 
TRAILING EDGE ZEROS 

• LAMP INTENSITY MODULATION CAPABILITY 

• LAMP TEST FACI LITY 

• BLANKING INPUT 

• ACTIVE LOW OUTPUTS 

• ALL CERAMIC "HERMETIC" 16-LEAD DUAL IN-LINE PACKAGE 

• DRIVE LAMPS DIRECTLY 

• CODES IN EXCESS OF BINARY 9 DISABLE OUTPUTS 

• ENHANCED RELIABILITY WITH UNIQUE NUMERIC ONE DISPLAY POSITION 

PIN NAMES 



Ag, Ai, A2. A3 

LT 

RBT 

RBO_ _ _ 

a, b, c, d, i, f , g 

1 Unit Load (U.L.) 

OPTIONS 



Address Inputs 

Lamp Test (Active LOW) Input 
Ripple Blanking (Active LOW) Input 
Ripple Blanking (Active LOW) Output 
(Active LOW) Outputs 
40 mA high/1.6 mA LOW 



LOADING 


HIGH 


LOW 


1.0 U.L. 


1.0 U.L. 


5.0 U.L. 


4.0 U.L. 


1.0 U.L. 


0.5 U.L. 


1.5 U.L. 


1.5 U.L. 



See Options 



PARAMETER 


931 7B 


931 7C 


Latch Voltage 

Output Current (Pins 9 through 1 5) 


20 Volts 
40 mA 


30 Volts 
20 mA 



©, o, ®, ©, 

Aq I Ai i A2 1 A3 




LOGIC SYMBOL 


7 12 6 3 5 

AA 


AqAj A2A3LT RBI 


9317 


RBO a b c d e f g 


4 13121110 9 15 14 


Vcc = f '" 16 
GND = Pin 8 



CONNECTION DIAGRAMS 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 7B 



3|I 
5C 
7C 



I16 
ll5 
ll4 
3 13 
J 12 
Dll 

Dio 

J9 



ORDER INFORMATION 



TYPE 
9317B 
9317B 
9317C 
9317C 



PART NO. 

9317BDM 

9317BDC 

9317CDM 

9317CDC 



16-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 4L 



*1» 


Vcc 


*2 


f 


i?f 


g 


RBO 


a 


RBl 


b 


*3 


c 


*0 


d 


GND 


e 



ORDER INFORMATION 



TYPE 
9317B 
9317B 
9317C 
9317C 



PART NO. 

9317BFM 

9317BFC 

9317CFM 

9317CFC 
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TTL/MSI 9368 

SEVEN SEGMENT DECODER/DRIVER/LATCH 

FOR ADDITIONAL INFORMATION SEE SEPARATE DATA SHEET 



DESCRIPTION — The 9368 is a TTL/MSI Seven Segment Decoder Driver incorporating input latches, 
and output circuits to drive common cathode type LED displays directly. 

• HIGH SPEED INPUT LATCHES FOR DATA STORAGE 

• DRIVES COMMON CATHODE LED DISPLAYS DIRECTLY 

• ACTIVE LOW LATCH ENABLE FOR EASY INTERFACE WITH MSI CIRCUITS 

• HEXADECIMAL DECODE FORMAT 

• LATCH SPEED COMPARABLE TO STANDARD MSI LATCHES 

• DATA INPUT FAN IN ZERO WHEN LATCH NOT ENABLED* 

• AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROS AND/OR 
TRAILING EDGE ZEROS 

• PINOUT COMPARABLE WITH OTHER STANDARD MSI DECODERS SUCH AS 9307, 9317, 
9357A (7446), 9357B (7447), 9358 (7448), 9359 (7449) 



PIN NAMES 




LOADING 






HIGH 


LOW 


Aq, Ai, A2, A3 


Address Inputs 


2.0 U.L. 


1.0 U.L 


El 


Latch Enable 


1.0 U.L. 


1.0 U.L 


RBI 


Ripple Blanking (Active LOW) Input 


1.0 U.L. 


1.0 U.L 


RBO 


Ripple Blanking (Active LOW) Output 


2.0 U.L. 


2.0 U.L 


a,b, c, d,e, f , g 


(Active HIGH) Outputs 


20 mA 


"OFF" 



LOW level loading is 1 U.L. only when latch is enabled. When latch is disabled loading is 10 /iA. 

NUMERICAL DESIGNATIONS 



01 23466789 


10 11 12 13 14 15 1 








1 1 
1 1 


1 


1 
1 


1 
1 


1 1 
1 


1 

1 


1 

1 1 


1 


1 1 
1 1 


1 1 


1 1 
1 1 


1 

1 1 


1 


1 
1 1 


1 

1 


1 








_ 



BLOCK DIAGRAM 



r-P 



DATA 
INPUTS 




^ 






1-0F-16 
DECODEfi 



LATCH ENABLE - 



^ 



IT 



WENT "N, 
ENCODER _r/ 



OUTPUT 
DEVICES 



RIPPLE 
-C BLANKING 
CIRCUIT 



LOGIC SYMBOL 

7 12 6 3 5 




13 12 11 10 9 15 14 

Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
16-LEADDIP 

(TOP VIEW) 
PACKAGE OUTLINE 6B 




ORDER INFORMATION 
TYPE PART NO. 

9368 9368DC 

TYPICAL APPLICATION 

DATA 
INPUT 



li 



Aq Ai A2 A3 EL RBI 



7-SEGMENT DECODER 



RBO a b c d e f 



^^^ ^^ ^ ^ 



FAIRCHILDFND70 
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TTL/MSI 9369 

SEVEN SEGMENT DECODER/DRIVER/LATCH 

FOR ADDITIONAL INFORMATION SEE SEPARATE DATA SHEET 



DESCRIPTION — The 9369 is a TTL/MSI Seven Segment Decoder Driver incorporating input latches 
and output circuits to drive common cathode type LED displays. The outputs will source up to 50 mA 
per output, with one resistor per output needed to limit the current. 

• HIGH SPEED INPUT LATCHES FOR DATA STORAGE 

• DRIVES COMMON CATHODE LED DISPLAYS WITH UP TO 50 mA PER SEGMENT 

• PROVIDES MULTIPLEX DRIVE FOR 10 LED's RATED AT 5 mA AVERAGE PER SEGMENT 

• ACTIVE LOW LATCH ENABLE FOR EASY INTERFACE WITH MSI CIRCUITS 

• HEXADECIMAL DECODE FORMAT 

• LATCH SPEED COMPARABLE TO STANDARD MSI LATCHES 

• DATA INPUT FAN IN ZERO WHEN LATCH NOT ENABLED* 

• AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROS AND/OR 
TRAILING EDGE ZEROS 

• PINOUT COMPARABLE WITH OTHER STANDARD MSI DECODERS SUCH AS 9307, 9317, 
9357A (7446), 9357B (7447), 9358 (7448) 



PIN NAMES 




LOADING 






HIGH 


LOW 


Aq- Ai , A2, A3 


Address Inputs 


2.0 U.L. 


1.0 U.L. 


El 


Latch Enable 


1.0 U.L. 


1.0U.L. 


RBI 


Ripple Blanking (Active LOW) Input 


1.0 U.L. 


1.0 U.L. 


RBO 


Ripple Blanking (Active LOW) Output 


2.0 U.L. 


2.0 U.L. 


a, b, c, d, e, f , g 


(Active HIGH) Output Source Current 


50 mA 


"OFF" 



1 Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW 

*LOW level loading Is 1 U.L. only when latch Is enabled. When latch is disabled loading is 10 ixA. 

NUMERICAL DESIGNATIONS 



01 23456789 


10 11 12 13 14 15 1 




1 


1 1 
1 1 


1 


1 
1 


1 
1 


1 1 
1 


1 

1 


1 

1 1 


1 


1 1 
1 1 


1 1 
1 


1 1 
1 1 


1 

1 1 


1 

1 


1 
1 1 


1 
1 


1 




1 



BLOCK DIAGRAM 



r^ 




L I : fe 



^ 



-1^ 1-0F-16 -;N 

-N. DECODER JV 

]4> 



LATCH ENABLE - 



^ 



EI 



~tS OUTPUT 
_^/ DEVICES 



RIPPLE 

-0 BLANKING 5- 

CIRCUIT 



LOGIC SYMBOL 

7 12 6 3 5 



11 



Ao Ai A2 A3 El RBI 



yiMiii I 

4 13 12 11 10 9 15 14 

Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6B 




ORDER INFORMATION 
TYPE PART NO. 

9369 9369DC 



TYPICAL APPLICATION 



li 



Ao Ai A2 A3 EL RBI 
7-SEGMENT DECODER 




n 



tttttt 



L 
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TTL/MSI 9370 

SEVEN SEGMENT DECODER/DRIVER/UTCH 

FOR ADDITIONAL INFORMATION SEE SEPARATE DATA SHEET 



DESCRIPTION — The 9370 is a TTL/MSI Seven Segment Decoder Driver incorporating input latches 
and output circuits to drive incandescent displays directly. It can also be used to drive common 
anode LED displays in either a multiplexed mode or directly with the aid of external current limiting 
resistors. 

• HIGH SPEED INPUT LATCHES FOR DATA STORAGE 

• 25 mA SINK CAPABILITY TO DRIVE EITHER INCANDESCENT OR COMMON ANODE LED 
DISPLAYS 

• HEXADECIMAL DECODE FORMAT 

• ACTIVE LOW LATCH ENABLE FOR EASY INTERFACE WITH MSI CIRCUITS 

• DATA INPUT LOADING ESSENTIALLY ZERO WHEN LATCH IS DISABLED* 

• AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZERO'S AND/OR 
TRAILING EDGE ZERO'S 

• PINOUT COMPATIBLE WITH OTHER STANDARD MSI DECODERS SUCH AS 9307, 9317, 
9357A (7446), 9357B (7447), 9358 (7448) 



PIN NAMES 




LOADING 






HIGH 


LOW 


Aq, Ai,A2, A3 


Address Inputs 


2.0 U.L. 


1.0U.L.* 


El 


Latch Enable 


1.0 U.L. 


1.0 U.L. 


RBI 


Ripple Blanking (Active LOW) Input 


1.0 U.L. 


1.0 U.L. 


RBO 


As an Output 


2.0 U.L. 


2.0 U.L. 


RBO 


As an Input 


1.0 U.L. 


2.0 U.L. 


a, b, c, d,e, f , g 


(Active LOW) Open Collector Outputs 


"OFF" 


25 mA 



* LOW level loading is 1 U.L. only when latch is enabled. When latch is disabled loading is 10 /lA. 

NUMERICAL DESIGNATIONS 



01 23456789 


10 11 12 13 14 15 1 




1 


1 1 
1 1 


1 


1 
1 


1 
1 


1 1 
1 


1 

1 


1 

1 1 


1 


1 1 
1 1 


1 1 
1 


1 1 
1 1 


1 

1 1 


1 

1 


1 
1 1 


1 
1 


1 
1 




1 



BLOCK DIAGRAM 

f I 




L I 



^ 



J4> 



LATCH ENABLE - 



^ 



o: 



"1^ SEGMENT -^ 
j^ ENCODER J^ 



O^x 



\ OUTPUTS 



RIPPLE 

-0 BLANKING >- 

CIRCUIT 



LOGIC SYMBOL 


7 12 6 3 5 

n 


Ao Al A2 A3 El RBI 


9370 


RBO a b c d e f g 


nnrrn 

4 13 12 11 10 9 15 14 


Vcc = P'" ""s 
GND = Pin 8 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68 



iC 


Al ^ 


Vcc 


D16 


2I: 


A2 


T 


HlB 


3L 


El 


? 


3 14 


4[: 


RBO 


T 


J 13 


bC 


RBI 


¥ 


:],2 


eC 


A3 


1 


D1I 


7L 


Ao 


d 


3 10 


aL 


GND 


T 


J9 



ORDER INFORMATION 
TYPE PART NO. 

9370 9370DC 



TYPICAL APPLICATION 



ii 



Aq Al A2 A3 EL RBI 



a A A 6 & A 6 



TTTTT1 



n 



^ ^ 



i__ 



INCANDESCENT OR LED 

COMMON ANODE LED DISPLAY 
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9614 

DUAL DIFFERENTIAL LINE DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION - The 9614 is a TTL compatible Dual Differential Line Driver. It is 
designed to drive transmission lines either differentially or single-ended, back-matched or terminated. 
The outputs are similar to TTL, with the active pull-up and the pull-down split and brought out to 
adjacent pins. This allows multiplex operation (Wired-OR) at the driving site in either the single-ended 
mode via the uncommitted collector, or in the differential mode by use of the active pull-ups on one 
side and the uncommitted collectors on the other (See Fig. 5). The active pull-up is short circuit 
protected and offers a low output impedance to allow back-matching. The two pairs of outputs are 
complementary providing NAND and AND functions of the inputs, adding greater flexibility. 
The input and output levels are TTL compatible with clamp diodes provided at both input and 
output to handle line transients. 

• SINGLE 5 VOLT SUPPLY 

• TTL COMPATIBLE INPUTS 

• OUTPUT SHORT CIRCUIT PROTECTION 

• INPUT CLAMP DIODES 

• OUTPUT CLAMP DIODES FOR TERMINATION OF LINE TRANSIENTS 

• COMPLEMENTARY OUTPUTS FOR NAND, AND OPERATION 

• UNCOMMITTED COLLECTOR OUTPUTS FOR WIRED-OR APPLICATION 

• MILITARY TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be imparled) 

Storage Temperature Range — 65°C to +150°C 

Vcc Pin Potential to Ground Pin -0.7 V to +7.0 V 

I nput Voltage —0.5 V to +5.5 V 

Voltage Supplied to Outputs (Open Collector) -0.5 V to +12 V 

Lead Temperature (Soldering, 60 seconds) 300°C 
Internal Power Dissipation (Note 1) 

DIP 670 mW 

Flatpak 570 mW 
Operating Temperature Range 

Military (9614) -55°C to +125°C 

Commercial (9614C) 0°Cto+75°C 

NOTE: 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 
the DIP and 7.1 mW/°C for the Flatpak. 




CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68 




ORDER INFORMATION 
TYPE PART NO. 

9614 9614DM 

9614C 9614DC 



16-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 4L 
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Vcc 



ORDER INFORMATION 
TYPE PART NO. 

9614 9614FM 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9614 



9614 



ELECTRICAL CHARACTERISTICS (Vcc = 


5.0 V± 10%) 




















CHARACTERISTIC 


LIMITS 


UNITS 


CONDI 




SYMBOL 


-55" C 


+25° C 


+125°C 


TIONS 




MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




Vol 


Output LOW Voltage 




400 




200 


400 




400 


mV 


IqL = 40 mA 


Vcc = 4.5 V 


VOH 


Output HIGH Voltage 


2.4 




2.4 


3.2 




2.4 




V 


IOH = -''0mA 


Vcc = 4.5 V 


'so 


Output Short-Circuit Current 






-40 


-90 


-120 






mA 


VoUT = O.OV 


Vcc = 5.5 V 


•CEX 


Output Leakage Current 








10 


100 




200 


HA 


VcEX = 12.0V 


Vcc = 5.5 V 


If 


Input Forward Current 




-1.60 




-1.10 


-1.60 




-1.60 


mA 


Vp = 0.4 V 


Vcc = 5.5 V 


IR 


Input Reverse Current 








35 


60 




100 


mA 


Vr=4.5V 


Vcc = 5.5 V 


V|L 


Input LOW Voltage 




0.8 




1.3 


0.8 




0.8 


V 


Vcc = 5.5 V 


V|H 


Input HIGH Voltage 


2.0 




2.0 


1.5 




2.0 




V 


Vcc = 4.5 V 


VOLC 


Clamped Output LOW Voltage 








-0.8 


-1.5 






V 


•OLC = -40 mA 


Vcc = 5.5 V 


'cc 


Supply Current 








34 


50 






mA 


Inputs = V 


Vcc = 5.5 V 


'max 


Supply Current 








46 


65 






mA 


Inputs = V 


Vmax = 7.0V 


tPLH 


Turn-Off Time 








14 


20 






ns 


Cl = 30 pF 
See Fig. 1 


Vcc = 5.0 V 


tPHL 


Turn-On Time 








18 


20 






ns 


Vm = 1.5V 


VCD 


Input Clamp Diode Voltage 








-1.0 


-1.5 






V 


Vcc = 4.5 V 


l|C = -12mA 



9614C 



ELECTRICAL CHARACTERISTICS (Vcc = 


= 5.0 V ± 5%) 




















CHARACTERISTIC 


LIMITS 


UNITS 


CONDI 




SYMBOL 


0°C 


+25° C 


+75° C 


TIONS 




MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




Vol 


Output LOW Voltage 




450 




200 


450 




450 


mV 


Iql = 40 mA 


Vcc = 4.75 V 


VoH 


Output HIGH Voltage 


2.4 




2.4 


3.2 




2.4 




V 


IOH = -10mA 


Vcc = 4.75 V 


'sc 


Output Short-Circuit Current 






-40 


-90 


-120 






mA 


VoUT = 0.0 V 


Vcc = 5.25 V 


'CEX 


Output Leakage Current 








10 


100 




200 


mA 


VCEX = 5.25 V 


Vcc = 5.25 V 


If 


Input Forward Current 




-1.60 




-1.10 


-1.60 




-1.60 


mA 


Vp = 0.45 V 


Vcc = 5.25 V 


IR 


Input Reverse Current 








35 


60 




100 


mA 


Vr = 4.5 V 


Vcc = 5.25 V 


V|L 


Input LOW Voltage 




0.8 




1.3 


0.8 




0.8 


V 


Vcc = 5.25 V 


V|H 


Input HIGH Voltage 


2.0 




2.0 


1.5 




2.0 




V 


Vcc = 4.75 V 


VOLC 


Clamped Output LOW Voltage 








-0.8 


-1.5 






V 


IOLC = -40mA 


Vcc = 5.25 V 


Ice 


Supply Current 








33 


50 






mA 


Inputs = V 


Vcc = 5.25 


Imax 


Supply Current 








46 


70 






mA 


Inputs = V 


Vmax = 7.0V 


tPLH 


Turn-Off Time 








14 


30 






ns 


Cl = 30pF 
See Fig. 1 


Vcc = 5.0 V 


tPHL 


Turn-On Time 








18 


30 






ns 


Vm = 1.5V 


VCD 


Input Clamp Diode Voltage 








-1.0 


-1.5 






V 


Vcc = 4.75 V 


l|C = -12 mA 



SWITCHING CIRCUIT AND WAVEFORMS 





Fig. 1 



INPUT PULSE 
Frequency = 500 kHz 
Amplitude = 3.0 ±0.1 V 
Pulse Width = 110 ± 10 ns 
tp = tf < 5.0 ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9614 



TYPICAL ELECTRICAL CHARACTERISTICS 



ACTIVE PULL-DOWN 
OUTPUT LOW CURRENT 

AS A FUNCTION OF 
OUTPUT LOW VOLTAGE 
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LOGIC LEVELS 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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AS A FUNCTION OF 
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SUPPLY CURRENT 

AS A FUNCTION OF 

TEMPERATURE 
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SUPPLY CURRENT 

AS A FUNCTION OF 
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PROPAGATION DELAY TIME 

AS A FUNCTION OF 

TEMPERATURE 
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TRANSFER CHARACTERISTICS 

AS A FUNCTION OF 

TEMPERATURE 
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TRANSFER CHARACTERISTICS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9614 



APPLICATIONS 

DIFFERENTIAL MODE EXPANSION 
MULTIPLEX OPERATION 




Expand by tieing NAND outputs together and by 

tieing active pull-up AND outputs together. 

The drivers can be inhibited by tal<ing one input to 

ground. 



Fig. 2 



SIMPLEX-BALANCED DIFFERENTIAL OPERATION 



»CC — I TWISTED KAIR , — "CC 

|,g 1/2 9614 ^ -• LINE ^ |,g 1/2 9615 



t 



SHIELD OR COMMON GROUND CONNECTION 



I 



See 961 5 Data Sheet for operation of 961 5. 



Fig. 3 



TYPICAL REFLECTION DIAGRAM 

NOTE-SEE 9621 DATA SHEET FOR USAGE OF REFLECTION DIAGRAM 
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9615 

DUAL DIFFERENTIAL LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 9615 is a Dual Differential Line Receiver designed to receive 
differential digital data from transmission lines and operate over the military and industrial temperature 
ranges using a single 5 V supply. It can receive ±500 mV of differential data in the presence of high 
level (±15 V) common mode voltages and deliver undisturbed TTL logic to the output. 

The response time can be controlled by use of an external capacitor. A strobe and a 130 n terminating 
resistor are provided at the inputs. The output has an uncommitted collector with an active pull-up 
available on an adjacent pin to allow either wire-OR or active pull up TTL output configuration. 

• TTL COMPATIBLE OUTPUT 

• HIGH COMMON MODE VOLTAGE RANGE 

• CHOICE OF AN UNCOMMITTED COLLECTOR OR ACTIVE PULL-UP 

• STROBE 

• FULL MILITARY TEMPERATURE RANGE 

• SINGLE 5 V SUPPLY VOLTAGES 

• FREQUENCY RESPONSE CONTROL 

• 130 il TERMINATING RESISTOR 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50°C 

VqC P'" Potential to Ground Pin -0.5 V to +7.0 V 

Input Voltage Referred to Ground (Pins 5,6, 7,9, 10, 11) ±20 V 
Voltage Applied to Outputs for HIGH output State without Active Pull-Up — 0.5 V to +1 3.2 V 

Voltage Applied to Strobe —0.5 V to +5.5 V 

Lead Temperature (Soldering, 60 seconds) 300°C 
Internal Power Dissipation (Note 1) 

DIP 670 mW 

Flatpak 570 mW 
Operating Temperature Range 

Military (9615) -55°C to +125°C 

Commercial (961 50) 0°Cto+75°C 

NOTE: 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for 
the DIP and 7.1 mW/°C for the Flatpak Package. 



EQUIVALENT CIRCUIT (1/2 9615) 



8.36k I 





1.1 

pF 



2.7kJ 'Hn-\ — ° 



\ 



h32Q isOOn J150Q 
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-< 



1 3k 



20Ci 
(14) |2.5k 



?50OO 1 1.5k 



-< 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68 




ORDER INFORMATION 
TYPE PART NO. 

9615 9615DM 

96150 geiSDC 



16-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 4C 




|Vcc+5V 
JOUTB 



14 



13 



J STROBE 8 

1 RESPONSE 

___J CONTROL B 

^+IN B 
^130n8 
~| -INB 



ORDER INFORMATION 
TYPE PART NO. 

9615 9615FM 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* 9615 



9615 



ELECTRICAL CHARACTERISTICS ( Vqc = 5.0V ±10%) 





CHARACTERISTIC 


LIMITS 


UNITS 






SYMBOL 


-55° C 


-I-25°C 


+125 


°C 


CONDITIONS 




IVIIN 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




Vol 


Output LOW Voltage 


0.40 




0.18 


0.40 


0.40 


V 


Vcc = 4.5V,VoUT = ** 

Iql = 1 5.0 mA, *VdifF = 0-5 V 


VOH 


Output HIGH Voltage 


2.2 


2.4 


3.2 




2.4 


V 


Vcc = 4.5V,VouT=** 

Iqh = -5-0 mA, *Vdiff = -0-5 V 


'CEX 


Output Leakage Current 




100 


200 


mA 


VcEX = 1 2 V, *VdifF = VCC = 4.5 V 


•sc 


Output Shorted Current 




-15 


-39 


-80 




mA 


Vcc = 5.5 V, **Vsc = V, *VdifF = -0.5 V 


l|N 


Input Current 


-0.9 




-0.49 


-0.7 


-0.7 


mA 


Vcc = 5.5 V, V|M=0.4 V 
Other Input = 5.5 V 


'in (ST) 


Strobe Input Current 






-1.15 


-2.4 




mA 


Vcc = 5.5 V, Viivi = 0.4 V 
•VdiFF = 0.5V 


'IN(R-C) 


Response Control 
Input Current 




-1.2 


-3.4 






mA 


Vcc = 5.5 V,*Vdiff = 0.5 V 


VCM 


Common Mode Voltage 


-15 


+15 


-15 


±17.5 


+15 


-15 


+15 


V 


Vcc = 5.0 V, *vdiff = +iov 


'R(ST) 


Strobe Input 
Leakage Current 




2.0 


5.0 


mA 


Vcc = 4.5V, *VdiFF = -0-5V 
Vr=4.5V 


R|N 


Input Resistor 




77 


130 


167 




n 


Vcc = 5.0 V, V|N(R) = 1.0 V, +lnput = GND 


Vth*** 


Differential Input 
Threshold Voltage 


-500 


500 


-500 


-80 


500 


-500 


500 


mV 


VcM = 


Vcc = 5.0V ±,10% 


-1.0 


1.0 


-1.0 




1.0 


-1.0 


1.0 


V 


-15 < VcM^+ISV 


'cc 


Power Supply Current 






28.7 


50 




mA 


Vcc = 5.5 V, -Inputs = V, +lnputs = 0.5 V 


tPLH 


Turn-Off Time 






30 


50 




ns 


Rl = 3.9 kn, Vcc = 5.0 V, Cl = 30 pF, Fig. 1 


tPHL 


Turn-On Time 






30 


50 




ns 


Rl = 390 n, Vcc = 5.0 V, Cl = 30 pF, Fig. 1 



* Vqiff is a differential input voltage referred from "+IN A" to "—IN A" and from "+IN B" to "—IN B". 
"Connect Output "A" to Active Pull-up "A" and Output "B" to Active Pull-up "B". 
'*See input-output transfer characteristic graphs on following pages. 



9615C 



ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ±5%) 


















CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


0°C 


+25°C 


+75' 


C 


CONDITIONS 




MIN. MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




Vol 


Output LOW Voltage 


0.45 




0.25 


0.45 


0.45 


V 


Vcc = 4.75 V, VouT = ** 

Iql = 15.0 mA,»VD|FF = 0.5 V 


VoH 


Output HIGH Voltage 


2.4 


2.4 


3.3 




2.4 


V 


Vcc = 4.75 V,VoUT=** 

iQH = -5.0 mA, *VdifF = -0-5 V 


'CEX 


Output Leakage Current 




100 


200 


mA 


VCEX = 5.25 V, *VdifF = Vcc = 4.75 V 


'sc 


Output Shorted Current 




-14 




-100 




mA 


Vcc = 5.25 V, **Vsc = V, *Vdiff = -0.5 V 


'in 


Input Current 


-0.9 




-0.49 


-0.7 


-0.7 


mA 


Vcc = 5.25 V,V|M= 0.45 V 
Other Input = 5.25 V 


'IN(ST) 


Strobe Input Current 






-1.15 


-2.4 




mA 


Vcc = 5.25 V,V||S|= 0.45 V 
*VdifF=0.5V 


'IN(R-C) 


Response Control 
Input Current 




-1.2 


-3.4 






mA 


Vcc = 5.25 V, *Vdiff = 0-5 V 


VCM 


Common Mode Voltage 


-15 +15 


-15 


+17.5 


+15 


-15 


+15 


V 


Vcc = 5.0V, *Vdiff = iov 


'R(ST) 


Strobe Input 
Leakage Current 




5.0 


10 


HA 


Vcc = 4.75 V,*Vdiff= -0.5 V 
Vr =4.5V 


i^in 


Input Resistor 




74 


130 


179 




n 


Vcc = 5.0 V, V|N(R) = 1 .0 V, +lnput = GND 


Vth*"* 


Differential Input 
Threshold Voltage 


-500 500 


-500 


-80 


500 


-500 


500 


mV 


VcM = OV 


Vcc = 5.0V ± 5% 


-1.0 1.0 


-1.0 




1.0 


-1.0 


1.0 


V 


-15< VcM<+15V 


'cc 


Power Supply Current 






28.7 


50 




mA 


Vcc = 5-25 V, +lnputs = 0.5 V, -Inputs = V 


tPLH 


Turn-Off Time 






30 


75 




ns 


Rl = 3.9 kn, Vcc = 5.0 V, Cl = 30 pF, Fig. 1 


tPHL 


Turn-On Time 






30 


75 




ns 


Rl = 390 n, Vcc = 5.0 V, Cl = 30 pF, Fig. 1 



*VdIFF '® 3 differential input voltage referred from "+IN A" to "—IN A" and from "+IN B" to "—IN B". 
* *Connect Output "A" to Active Pull-up "A" and Output "B" to Active Pull-up "B". 
*** See input-output transfer characteristic grapiis on following pages. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* 9615 



TYPICAL ELECTRICAL CHARACTERISTICS FOR 9615 AND 9615C 



OUTPUT LOW VOLTAGE 

ASA FUNCTION OF 
OUTPUT LOW CURRENT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* 9615 



SWITCHING TIME TEST CIRCUIT 



WAVEFORMS 






u^ 



-O ^OUT 






+3.0 



tPHL 



'OUT 



-3.0V 
+3.0V 



O.OV 



^.=^ 



■ -3.0V 
-3.0V 



(*USE V|N OR V|fj, GROUND OTHER INPUT) ' 



Fig. 1 



1 



Photograph of a 9615 switching 
differential data in the presence 
of high comnnon mode noise. 



z> — o- 



A+ 




HIiBiiSlklifiB 



A-^ 



wsmmmtm 




■■■■■»■■■■ 



VERTICAL = 2.0 V DIV. HORIZONTAL = 50 ns/DIV. 



Fig. 2 



STANDARD USAGE 



DRIVER SYSTEM 




RECEIVER SYSTEM 


LOGIC 




DIFFERENTIAL 

LINE DRIVER 

9614 








TTL LOGIC 




1 '^* 1 





















For example of operation see 9614 data sheet application section. 
Fig. 3 



FREQUENCY RESPONSE CONTROL 



FREQUENCY RESPONSE 

AS A FUNCTION OF 

CAPACITANCE 



=t>jO- 



RESPONSE 

CONTROL PIN —Cr 



Note: Cr > .01 /iF "Tiav cause slowing of rise 
and fall times of the output. 
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Fig. 4 
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9616 

TRIPLE EIA RS-232-C/MIL-STD-188C LINE DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 9616 is a Triple Line Driver which meets the electrical interface 
specifications of EIA RS-232-C and CCITT V.24 and/or MIL-STD-188C (by the appropriate device 
selection). Each driver converts TTL/DTL logic levels to EIA/CCITT and/or Ml L-STD-1 88C logic levels 
for transmission between data terminal equipment and data communications equipment. The output 
slew rate is internally limited and can be lowered by an external capacitor; all output currents are short 
circuit limited. The outputs are protected against RS-232-C fault conditions. A logic HIGH on the 
inhibit terminal interrupts signal transfer and forces the output to a -Vq. .-j- (EIA/CCITT MARK state). 

For the complementary function, see the 9617 Triple EIA RS-232-C Line Receiver and the 9627 Dual 
EIA RS-232-C and MIL-STD-188C Line Receiver. 



INTERNAL SLEW RATE LIMITING 

MEETS EIA RS-232-C AND CCITT V.24 AND/OR MIL-STD-188C 

LOGIC TRUE INHIBIT FUNCTION 

OUTPUT SHORT CIRCUIT CURRENT LIMITING 

OUTPUT VOLTAGE LEVELS INDEPENDENT OF SUPPLY VOLTAGES 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Input or Inhibit Voltage 

Output Signal Voltage 

Maximum Power Disipation (Note 1) 

Storage Temperature Range 

Operating Temperature 

RS-232 Mil-Std-188 (9616) 

RS-232 (96 160) 

RS-237 Mil-Std-188 (9616E) 

Lead Temperature (Soldering, 60 seconds) 



+ 15V 

-1 .5 to +6.0 V 

±15 V 

630 mW 

-65°Cto+125°C 

-55°CtoH-125°C 

0°Cto75°C 

0°Cto75°C 

300° C 



EQUIVALENT CIRCUIT ( One of three channels 

yvcc+ 



H4- 



.<H<1-| 



ypi 




-K^ 



<° 






<°- 



<^ 



>100 kQ >1.2kQ 






CONNECTION DIAGRAM 

14-LEAD DIP 
(TOP VIEW) 

PACKAGE OUTLINE 6A 




ORDER INFORMATION 
TYPE PART NO. 

9616 9616 DM 

9616C 9616 CDC 

9616E 9616 EDC 



TRUTH TABLE 



INPUT INHIBIT 


OUTPUT 


1 2 
All Sections: 


L L L 
H H L 
L L H 
H H H 


H 

L 
L 
L 


For Channels A & B add: 


L H L 
H L L 
L H H 
H L H 


H 
H 

L 
L 



(For Channel C, omit INPUT 2 Column) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9616 



9616 AND 9616E 

RS232-Cand MIL-STD-188C 
ELECTRICAL CHARACTERISTICS (Vs = ±12V ±10%;"Rl > 3 kJ2, See Test Circuit, unless otherwise specified. Note 1) 


SYIVIBOL 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


VOH 


Output HIGH Voltage 




5.0 


6.0 


7.0 


V 


Vol 


Output LOW Voltage 




-7.0 


-6.0 


-5.0 


V 




Ripple Rejection 


Power Supply Ripple = 2.4Vp-p, f = 400 Hz 




0.25 




% of VouT 


VoHto 

Vol 


Output HIGH Voltage to 
Output LOW Voltage 
Magnitude Matching Error 








±10 


% 


Rout 


Output Resistance, Power On 


RL = 6kS2, AIl= 10mA 




75 




SI 


'sc+ 


Positive Output Short-Circuit 
Current 






17 


100 


mA 


'sc- 


Negative Output Short-Circuit 
Current 






-17 


-100 


mA 


V|H 


Input HIGH Voltage 








2.0 


V 


V|L 


Input LOW Voltage 




0.8 






V 


l|H 


Input HIGH Current 


V||V| = 2.4 V 






40 


mA 


V|N = 5.5V 






1.0 


mA 


l|L 


Input LOW Current 


V|N = 0.4V 


-1.6 






mA 


Rout 


Output Resistance, Power Off 


-2.0 V < VoUT < +2.0V 

All Inputs and Supply Pins Grounded 


300 






n 


1+ 


Positive Supply Current 


Ta = +25°C 


V|N1 = V||M2 = ViNHlBIT = 0.8 V 




15 




mA 


V|N1 = V|N2 = ViNHIBIT = 2.0 V 




7.5 




i_ 


Negative Supply Current 


Ta = +25°C 


V|N1 = V|N2 = ViJMHIBIT = 0.8 V 









mA 


V|N1 =Vi|v|2 = ViNHIBIT = 2.0 V 




-15 




AC CHARACTERISTICS (0 < Ta < 75°C, Note 2) 


SYIVIBOL 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 




Positive Slew Rate 


pF < Cl < 2500 pF 
Rl>3 kn 


4.0 


15 


30 


V/ms 




Negative Slew Rate 


OpF<CL<2500pF 
RL>3k« 


30 


-15 


-4.0 


V/ms 


tPLH 


Propagation Delay Time 


No Load 




320 




ns 


tPHL 


Propagation Delay Time 


No Load 




320 




ns 


NOTES: 1. The operating temperature range for the 9616 is -55°C to +125°C and 9616E is 0°C to +75°C. 
2. An external capacitor may be needed to meet signal wave shaping requirements of MIL-STD- 
188C at the applicable modulation rate. No external capacitor is needed to meet RS-232-C 
over the operating temperature range of 0°C to + 75°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 9616 



9616C 

EIA RS232-C 

ELECTRICAL CHARACTERISTICS (Vcc+ = 12V, VgE- = 12V + 10%, over operating temperature range. Test Circuit, Rl = 3 k«, unless 



otherwise specified.) 



SYMBOL 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


DC CHARACTERISTICS 


VOH 


Output HIGH Voltage 


V|Mi and/or V|N2 = V|nhibIT = 0-8V 


+5.0 


+6.0 


7.5 


V 


Vol 


Output LOW Voltage 


V|N1 = V||M2 = V|NHIBIT = 2.0 V 


7.5 


-6.0 


-5.0 


V 


'sc+ 


Positive Output Short-Circuit 
Current 


Rl = Ofi, V|Ni and/or V|N2 = V|nhibIT = 0.8 V 




-17 




nnA 


'sc- 


Negative Output Short-Circuit 
Current 


Rl = on, V|Ni = V,N2 = ViNHiBIT = 2.0 V 




+17 




mA 


V|H 


Input HIGH Voltage 




2.0 






V 


V|L 


Input LOW Voltage 








0.8 


V 


l|H 


Input HIGH Current 


V|N1 = V|N2 = 2.4V 






40 


mA 


l|L 


Input LOW Current 


V|N1=V|N2 = 0.4V 


-1.6 


-1.2 




mA 




Inhibit HIGH Current 


V|NHIBIT = 2.4 V 






40 


HA 




Inhibit LOW Current 


V|NHIBIT = 0.4 V 


-1.6 


-1.2 




mA 




Total Positive Supply Current 


V|N1 = V|N2 = V|NHIBIT = 0.8V 




15 




mA 




V|N1 = V||M2 = V|NHIBIT = 2.0V 




7.5 




mA 




Total Negative Supply Current 


V|N1 = V|N2 = V|NHIBIT = 0.8 V 









mA 




V|N1 = V|N2 = V|NHIBIT = 2.0 V 




-15 




mA 


Rout 


Output Resistance, 
Power Off 


-2.0V< VouT<+2.0V. 

All Inputs and Supplies Grounded. 


300 






n 



AC CHARACTERISTICS 





Positive Slew Rate 


pF < Cl < 2500 pF, R|_ > 3 klf^ 


4.0 


15 


30 


V/ms 




Negative Slew Rate 


pF < Cl < 2500 pF, Rl > 3 kn 


-30 


-15 


-4.0 


V/jus 


tPLH 


Propagation Delay Time 


No Load 




320 




ns 


tPHL 


Propagation Delay Time 


No Load 




320 




ns 



SWITCHING TEST CIRCUIT 



VOLTAGE WAVEFORMS 



INPUT 1 

HH — — o- 




"INHIBIT 

INHIBIT 

HH — o — 



pO 



^ OUTPUT 






INPUT 
1 or 2 
(Inhibit = LOW) 




\*- ^PHL - 


-^ 




— <PLH — ► 
+3V-/ 




10% - 


s, 


=-90% 

ov 




N 


5--3V 
^90% 


10%- 


I 








tf 


Ir 





Note: Omit V|M2 for channel "C". 



Pulse Generator Rise Time = 10 ± 5 ns 
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9617 

TRIPLE EIA RS-232-C LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 9617 is a monolithic Triple Line Receiver constructed using the 
Fairchild Planar* process. It is designed to meet the terminator electrical requirements of EIA RS-232-C 
and CCITT V.24. It receives line signals produced by the 9616, an EIA/CCITT driver, and converts 
them to TTL compatible logic levels. The inputs have a resistance between 3 kn and 7 kn and can 
vwithstand ±25 V. Each receiver can operate in either hysteresis or non-hysteresis (slicing) modes, and 
each receiver provides fail-safe operation as defined by Section 2.5 of RS-232-C. Noise immunity may 
be increased by connecting a capacitor between the response control pin and ground. 



MEETS ALL EIA RS-232-C AND CCITT V.24 SPECIFICATIONS 

FAIL-SAFE OPERATION 

HYSTERESIS OR NON-HYSTERESIS MODE 

INDIVIDUAL RESPONSE CONTROLS 

TTL COMPATIBLE OUTPUT 

SINGLE +5 V SUPPLY 



ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Input Voltage 
Output Current 

Maximum Power Dissipation (Note 1) 
Storage Temperature Range 
Operating Temperature Range 
Lead Temperature (Soldering, 60 seconds) 

Note 1. Derate 8.3 mW/°C above 70°C 



7 V 

±25 V 

25 mA 

630 mW 

-65°Cto+150°C 

0°C to +75°C 

300° C 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



OUT A 


L 


\^ 




J 


vcc 




2 


k/^ 




U 




HYSTA 


L 

3 


'aI / 


^B 


J 

1? 


OUTB 


RESP A 


L 




■w.- 


J 


HYSTB 




4 


i J 


\B 


11 




IN A 


L 

5 






?. 


flESPB 


OUTC 


L 


■J 


1 


u 


IN B 




ti 


cX 




fl 




HYSTC 


L 


— V/V-J 


1 


J 


INC 




7 


cA 


1 


8 




GND 


L 


T_ 


i_ 


J 


RESPC 



ORDER INFORMATION 
TYPE PART NO. 

9617C 9617DC 




'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 9617 



961 7C 
ELECTRICAL CHARACTERISTICS (Vqq = +5.0V, ±5%, T^ = 25° C Response Pin Open, unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Resistance 


V| = ±25V 


3.0 


4.0 


7.0 


kn 


Input Voltage 


Open Circuit 




0.2 


2.0 


V 


Upper Input Threshold Voltage 


RESP - HYST Connected 


1.75 


2.0 


2.25 


V 


Lower Input Threshold Voltage 


RESP - HYST Connected 


0.75 


0.85 


1.25 


V 


Open Loop Threshold Voltage 




0.4 


1.0 


1.2 


V 


Output HIGH Voltage 


V||\j = —3.0V, OV or open circuit 
Vcc = 4.5V, Il = -200mA 


2.4 


3.0 




V 


Output LOW Voltage 


V|N = +3.0V 

Vcc = 4.5V, Il = 8.0mA 




0.3 


0.4 


V 


Output Short-circuit Current 


Vo = OV 




2.5 




mA 


Supply Current 


Vcc = +5.5V, V|N =5.0V 




12 




mA 


Propagation Delay Time (tp|_H) 


RL = 3.9i<« 




60 




ns 


Risetime 


RL = 3.9kn 




150 




ns 


Propagation Delay Time (tp^L^ 


RL = 390n 




40 




ns 


Fall Time 


RL = 390n 




50 




ns 



SWITCHING TEST CIRCUIT 



VOLTAGE WAVEFORMS 




All diodes FD100 or equivalent. 





Input Pulse Characteristics: 

PRR = 1 MHz 

PW = 500 M s 

tr = tf = 10 i 2ns (10% to 90%) 




NOTE: Wiring capacitance should be minimized between outputs, hysteresis and response pins. 
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9620 

DUAL DIFFERENTIAL LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION - The 9620 is a Dual Differential Line Receiver designed to receive differ- 
ential digital data fronn transmission lines and operate over the military and industrial temperature 
ranges. It can receive +500 mV of differential data in the presence of HIGH level (±15 V) common 
mode voltages and deliver undisturbed TTL logic to the output. In addition to line reception the 9620 
can perform many functions, a few of which are presented in the applications section. It can interface 
with nearly all input logic levels including ECL, CTL, HLLDTL, RTL and TTL. HLLDTL output logic 
levels can be provided by tieing the output to Vcc2 ^"^^2 V) through a resistor. The outputs can also 
be wired-OR. The 9620 offers the advantages of logic compatible voltages (+5 V, +12 V), TTL output 
characteristics, and a flexible input array with a high common mode range. The direct inputs are 
provided in addition to the attenuated inputs (normally used) to allow the input attenuation and 
response time to be changed by use of external components. See note 2. 

• TTL COMPATIBLE OUTPUT 

• HIGH COMMON MODE VOLTAGE RANGE 

• WIRED-OR CAPABILITY 

• DIRECT INPUTS (Aq, Bq) 

• FULL MILITARY TEMPERATURE RANGE 

• LOGIC COMPATIBLE SUPPLY VOLTAGES 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature -65°C to +1 50°C 
Operating Temperature Range 

Military (9620) -55°C to +1 25°C 

Commercial (96200) -0°Cto+75°C 

Vcci Pin Potential to Ground Pin -0.5 V to +7.0 V 

Input Voltage Referred to Ground (Attenuator Inputs) ±20 V 

Voltage Applied to Outputs for HIGH Output State -0.5 V to +13.2 V 

Vcc2 P'" Potential to Ground Pin Vcci to +15 V 

Lead Temperature (Soldering, 60 seconds) 300°C 

Internal Power Dissipation (Note 1) 670 mW 
NOTE 

1. Rating applies to ambient temperatures up to 70 C. Above 70 C derate linearly at 8.3 mW/ C. 

2. The 9615 Dual Differential Line Receiver is recommended as a functional equivalent for the 9620 
in new designs. 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 




"KJ- 



14 



l>KK 



[ +5V 
OUTE 

Zl Bd+ 

I B+ 

m bd- 
m bb- 

I +12V 



ORDER INFORMATION 
TYPE PART NO. 

9620 9620DM 

9620C 9620 DC 



EQUIVALENT CIRCUIT 



VCC2 



^>^ 



\ 



f 



-w- 



C 



< 



> 



6-36 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9620 



ELECTRICAL CHARACTERISTICS (Vcci = 5.0 V ±10%, Vcc2 = 


9620 
12.0 V 


1 10%) 9620 








SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


-55° C 
MIN. MAX. 


+25° C 
MIN. TYP. 


MAX. 


+125°C 
MIN. MAX. 


Vol 


Output LOW Voltage 


0.40 


0.21 


0.40 


0.45 


V 


Vcci = 4.5 V 
'OL = 15.0 mA 


VcC2=10-8V 
*VdIFF = 0.5V 


VOH 


Output HIGH Voltage 


2.8 


3.0 


2.9 


V 


Vcci = 4.5 V 
'OH = -0-2 mA 


VcC2 = 10.8 V 
*VdIFF = -0.5V 


'CEX 


Output Leakage Current 


50 


100 


200 


mA 


VCEX = 13.2 V 1 


'sc 


Output Shorted Current 




-1.4 -2.15 


-3.1 




mA 


Vcci = 5.0 V 


Vcc2= 12.0 V 


If 


Input Forward Current 


-3.1 


-2.1 


-3.0 


-3.0 


mA 


Vcci = 5.0 V 


Vcc2' 12.0 V 
V|nput = OV+ 


+Vth 


Differential Input 
Threshold Voltage 


500 


120 


500 


500 


mV 


Vcci = 5.0 V 


VcC2 = 12.0 V 


^VCM 


Common Mode Voltage 


-15 15 


-15 ±17.5 


15 


-15 15 


V 


Vcci = 5.0 V 
*VdIFF = 2.0V 


Vcc2 = 12.0 V 


'vcci 


5 V Supply Current 


13 


8.2 


13 


13 


mA 


Vcci = 5.5 V 
VcC2 = 13.2 V 


+lnput = 5.5 V 
-lnput = V 


'VCC2 


12 V Supply Current 


8.0 


5.6 


8.0 


8.0 


mA 


Vcci = 5.5 V 
VcC2 = 13.2 V 


+lnput = 5.5 V 
-Input = 0V 


tPLH 


Turn-Off Time 




35 


50 




ns 


R|_ = 3.9 k« 


Cl = 3.0 pF 


^PHL 


Turn-On Time 




20 


50 




ns 


Rl = 390 n 


Cl = 30 pF 


^All Input 
*VDIFFis 

ELECTRK 


voltages are referred to the attenuated inputs (A"*", A~, 6+, B~) 

a differential input voltage referred from A+ to A- and from B+ to 

9620C 
:AL CHARACTERISTICS (Vqci = 5.0 V ±5%, Vcc2 = 12.0 V ±! 


B-. 

5%) 








SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


0°C 
MIN. MAX. 


+25° C 
MIN. TYP. 


MAX. 


+75° C 
MIN. MAX. 


Vol 


Output LOW Voltage 


0.45 


0.25 


0.45 


0.50 


V 


Vcci = 4.75 V 
'0L = 15.0 mA 


VcC2 = 11-4V 
*VdIFF=0.5V 


VoH 


Output HIGH Voltage 


2.8 


3.0 3.3 


2.9 


V 


Vcci = 4.75 V 
Iqh = -0-2 mA 


VcC2 = 12.6 V 
*VdifF = -0.5V 


'CEX 


Output Leakage Current 


50 


100 


200 


mA 


VCEX = 5.25 V 


'so 


Output Shorted Current 




-1.4 -2.15 


-3.1 




mA 


Vcci = 5.0 V 


Vcc2 = 12.0 V 


•f 


Input Forward Current 


-3.1 


-2.1 


-3.0 


-3.0 


mA 


Vcci = 5.0 V 


Vcc2 = 12.0 V 
V|nput = OV+ 


^Vth 


Differential Input 
Threshold Voltage 


500 


120 


500 


500 


mV 


Vcci = 4.75 V 


VcC2 = 12.6 V 


^VCM 


Common Mode Voltage 


-12 12 


-12 ±17.5 


12 


-12 12 


V 


Vcci = 5.0 V 
*VdifF = 2.0V 


Vcc2 = 12.0 V 


'VCCI 


5 V Supply Current 


13.5 


8.2 


13.5 


13.5 


mA 


Vcci = 5.25 V 
VcC2= 12.6 V 


+lnput = 5.25 V 
-lnput = V 


'VCC2 


12 V Supply Current 


8.5 


5.6 


8.5 


8.5 


mA 


Vcci = 5.25 V 
Vcc2 = 12.6 V 


+lnput = 5.25 V 
-Input = 0V 


tPLH 


Turn-Off Time 




35 


75 




ns 


RL = 3.9kn 


C|_ = 30 pF 


tPHL 


Turn-On Time 




20 


75 




ns 


Rl = 390 n 


Cl = 30 pF 


"•^All input 
*VdifF is 


voltages are referred to the attenuated inputs (A"*", A", B"*", B~) 

a differential input voltage referred from A+ to A- and from B+ tc 


> B-. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9620 



TYPICAL PERFORMANCE CURVES FOR 9620 AND 9620C 



TYPICAL OUTPUT LOW VOLTAGE 

AS A FUNCTION OF 

OUTPUT LOW CURRENT 



TYPICAL OUTPUT HIGH VOLTAGE 

AS A FUNCTION OF 

OUTPUT HIGH CURRENT 



LOGIC LEVELS 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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- T;^ ■ AMBIENT TEMPERATURE - °C 



TYPICAL VquT 

AS A FUNCTION OF Vqiff 

TRANSFER CHARACTERISTIC 



TYPICAL VoUT 

AS A FUNCTION OF VqifF 

TRANSFER CHARACTERISTIC 
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TYPICAL VoUT 

AS A FUNCTION OF Vqiff 

TRANSFER CHARACTERISTIC 
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■15 -5.0 5.0 15 

• INPUT COMMON MODE VOLTAGE - VOLTS 



INPUT VOLTAGE 

AS A FUNCTION OF 

INPUT CURRENT 



SWITCHING TIME 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 



POWER DISSIPATION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9620 



STANDARD USAGE 



DRIVER SYSTEM 



RECEIVER SYSTEM 



LINE DRIVER 



LINE 



Fig. 1 SWITCHING TIME TEST CIRCUIT 



V|N' 




-O Voyj 



Vcci = 5.0 V 
VcC2=12 V 



WAVEFORMS 



T ^ 50% -^ r— 

V VL 

-^ r- 50% -^ ' — 

/ -^ ' 

^ *PHL M— -♦ 'PLI 



1 



Photograph of a 9620 switching 
differential data in the presence 
of high common mode noise. 



->^ 



A+ 




VERT = 2.0 V/div. HORIZ = 50 ns/div. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9620 



DIGITAL COMPARATOR WITH 
DIODE REFERENCE AND 
HIGH LEVEL LOGIC OUT 



12.0V 




R., > 750 n 



APPLICATIONS (Cont'd) 



DIGITAL DJFFERENTIAL LINE 

RECEIVER WITH INPUTS 

ROLLED OFF 



II 



EXPANDED INTERFACE 



H<h-| 



nt>— o 



fvpn 



^ref ~ Resistor, Diodes, or Supply 



DIGITAL DIFFERENTIAL AMPLIFIER 
(Line Receiver) 



J- 



1>^1 



INVERTING WITH TERMINATION 



X 
T 




D- 



NON-INVERTING WITH TERMINATION 



DIGITAL COMPARATOR 



"-^i^^l 



Vref 

T 



INVERTING 



^f^^J 



Vref 

T 



NON-INVERTING 



INTERFACING METHODS 



|>^>- 



^>T 



^ 



\>—o 



j--[3^r>X^ D° 



DIGITAL COMPARATOR WITH 

RESISTIVE DIVIDER 

AS REFERENCE 




INVERTING 



-Hv^ 




Oj 



NON-INVERTING 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9620 



APPLICATIONS 



MULTIVIBRATOR 



fvw 



I o OUT 



TYPICALLY 
Rl = 1.6 kn, R2 = 2.7 kn, T = 1.3 R3C 



AC COUPLED DIGITAL AMPLIFIER 
WITH HYSTERESIS 



t>—o 



-o OUT 



TYPICALLY 
Rl = 1.6 kn, R2 = 2.7 kSn 



MONOSTABLE MULTIVIBRATOR 
NEGATIVE EDGE TRIGGERING 



1_ 






TYPICALLY 

C^ = 0.1 mF, R., = 1.2 kn, R2 = 1.0 k^ 

Pulse Width = 50 ns + 3.15 X 10^ C2 



DOUBLE-ENDED COMPARATOR 



V|N' 



l>-On 






jz! 



^^^D^ 



OUT 



rw\ 



VoH = VRef^ <V,N<VRef2 



CRYSTAL CONTROLLED 
MULTIVIBRATOR 




o- 



OUT 



TYPICALLY 
Ri = 1.6 kSl, Ro = 2.7 kn, C = 



R2 
1000 



HIGH INPUT IMPEDANCE 

LINE RECEIVER 

(Positive Signals Only) 

12V 




o— 



OUT 
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9621 

DUAL LINE DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 9621 was designed to drive transmission lines in either a differential 
or a single-ended mode. Output clamp diodes and back-matching resistors for 130n twisted pair are 
provided. The output has the capability of driving high capacitance loads. 



• TTL COMPATIBILITY 

• TRANSMISSION LINE BACK-MATCHING 

• OUTPUT CLAMP DIODES 

• HIGH CAPACITANCE DRIVE 

• HIGH OUTPUT VOLTAGE 

• MILITARY TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Operating Temperature Range 

Military (9621) 

Commercial (9621 C) 
Vcci Pi" Potential to Ground Pin 
Input Voltage 

Voltage Applied to Outputs 
Vcc2 P'" Potential to Ground Pin 
Lead Temperature (Soldering, 60 seconds) 
Internal Power Dissipation (Note 1) 

DIP 



-65°Cto+150°C 

-55°Cto+125°C 

0°Cto75°C 

+3.8V to +8V 

-0.5Vto+15V 

-2Vto+Vcci +1V 

Vcci to +15V 

300° C 

670 mW 



NOTE 

1. Rating applies to ambient temperatures up to 70 C. Above 70 C derate linearly at 8.3mW/°C. 




CONNECTION DIAGRAMS 
14-LEAD DIP 

(TOP VIEW) 

PACKAGE OUTLINE 6A 




GND ^ 



ORDER INFORMATION 
TYPE PART NO. 

9621 9621 DM 

962 1C 962 IDC 



14-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 31 



Vcci 









■ 




2 


106 


13 


3 








A 


105 

n 

r 


12 


4 


i 




11 


5 






10 




^r 




6 




g 


7 






8 




GNDl 





VCC2 



ORDER INFORMATION 
TYPE PART NO. 

9621 9621 FM 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS •9621 



9621 



ELECTRICAL CHARACTERISTICS 





NOTES 


CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


-55° C 


+25° C 


+125°C 


CONDITIONS 




MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




Vol 




Output LOW Voltage 




350 




200 


350 




400 


mV 


IOL = 20mA Vcci=4.5V 
Vcc2 = 10.8 V 


VOH 




Output HIGH Voltage 


4.0 




4.0 


4.3 




4.0 




V 


'oh = -20 mA Vcci = 4.5 V 
Vcc2 = 10.8V 


'sc 


2 


Output Short-Circult Current 






-180 


-420 








mA 


VOUT = V Vcci = 4.5 V 
Vcc2 = 10.8 V 


'OL 


2 


Output LOW Current 






150 


200 








mA 


VoUT = 5.0 -Q Vcci = 4.5 V 
Vcc2 = 10.8 V 


If 




Input Forward Current 




-1.8 




-1.15 


-1 8 




-1.8 


mA 


Vp = V Vcci = 5.5 V 
Vcc2 = 13.2 V 


IR 




Input Reverse Current 




2.0 




<1.0 


2.0 




5.0 


mA 


Vr = 5.5 V Vcci = 5.5 V 
VcC2 = 13.2 V 


VOLR 


3 


Resistive Output LOW Voltage 








380 


500 






mV 


IQL = 2.8 mA Vcci = 5.0 V 
VcC2 = 120V 


VOHR 


3 


Resistive Output HIGH Voltage 






4.0 


4.2 








V 


Iqh = -2.3 mA Vcci = 5.0 V 
VcC2 = 12.0 V 


VOLC 


4 


Clamped Output LOW Voltage 








-1.0 


-2.0 






V 


Iql = -20 mA Vcci = 5.0 V 
Vcc2 = 12.0 V 


Vqhc 


4 


Clamped Output HIGH Voltage 








6.0 


7.0 






V 


Iqh = 20 mA Vcci = 5.0 V 
Vcc2 = 120V 


'cci 




+5 V Supply Current 




7.0 




4.7 


7.0 




7.3 


mA 


Inputs Vcci " 5.5 V 


'CC2 




+12 V Supply Current 




9.8 




6.5 


9.8 




9.8 


mA 


Open Vcc2 = 1 3.2 V 


tPLH 


5 


Turn-Off Time 








30 


150 






ns 


Cl = 5000 pF Vcci = 50 V 


tPHL 


5 


Turn-On Time 








80 


150 






ns 


VcC2 = 12.0 V 


tPLH 




Turn-Off Time 








13 


25 






ns 


Cl = 30 pF Vcci = 5.0 V 


tPHL 




Turn-On Time 








9 


25 






ns 


VcC2 = 12.0 V 


V|L 




Input LOW Voltage 




1.3 




1.5 


1.0 




0.7 


V 


Vcci = 5.5 V,Vcc2= 10.8 V 


V|H 




Input HIGH Voltage 


2.2 




2.0 


1.7 




1.8 




V 


Vcci = 4.5 V,VcC2 = 13.2 V 



NOTES: 

2. Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only). 

3. Test output resistance including 105J2 output resistor. 

4. Tests output clamp diodes. 

5. With both sides loaded at T^ = +125°C, maximum frequency = 500 kHz for Dual In-line package (9ja = 95°C/W) or 300 kHz for Flatpak 
(9jA= 165°C/W). 

6. IVIaximum frequency = 500 kHz with both sides loaded at T^ = +75 C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9621 



9621 C 
ELECTRICAL CHARACTERISTICS 


SYMBOL 


NOTES 


CHARACTERISTIC 


LIMITS 






0°C 


+25° C 


+75° C 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


Vol 




Output LOW Voltage 




400 




200 


400 




450 


mV 


lOL = 20 mA Vcci = 4.75 V 
VcC2 = 11-4V 


VOH 




Output HIGH Voltage 


4.2 




4.2 


4.4 




4.2 




V 


Iqh = -20 mA Vcci = 4.75 V 
VcC2 = 1 1 -4 V 


'sc 


2 


Output Short-circuit Current 






-100 


-420 








mA 


VouT = V Vcci = 4.75 V 
VcC2 = 1 1 .4 V 


"GL 


2 


Output LOW Current 






75 


200 








mA 


VoUT = 5.0 V Vcci = 4.75 V 
VcC2 = 1 1 .4 V 


If 




Input Forward Current 




1.8 




1.15 


1.8 




1.8 


mA 


Vp = V Vcci = 5.25 V 
VcC2 = 12.6 V 


Ir 




Input Reverse Current 




5.0 




<1.0 


5.0 




10.0 


mA 


Vr = 5.5V Vcci = 5.25 V 
Vcc2=''2.6V 


VOLR 


3 


Resistive Output LOW Voltage 








380 


500 






mV 


Iql = 2.8 mA VccI = 50 V 
Vcc2 = 12.0V 


VOHR 


3 


Resistive Output HIGH Voltage 






4.0 


4.2 








V 


Iqh = -2.3 mA Vcci = 5.0 V 
VcC2=''2.0V 


VOLC 


4 


Clamped Output LOW Voltage 








-1.0 


-2.0 






V 


Iql = -20 mA Vcci = 5.0 V 
VcC2 = 12.0 V 


VOHC 


4 


Clamped Output HIGH Voltage 








6.0 


7.0 






V 


Iqh = 20 mA Vcci = 5.0 V 
VcC2 = 1 2.0 V 


'cci 




+5 V Supply Current 




7.0 




4.7 


7.0 




7.3 


mA 


Inputs Vcci = 5.25 V 
Open VcC2 = 12.6 V 


'CC2 




+12 V Supply Current 




9.8 




6.5 


9.8 




9.8 


mA 


tPLH 


6 


Turn-Off Time 








30 


200 






ns 


Cl = 5000 pF Vcci = 5.0 V 
VcC2 = 12.0V 


tPHL 


6 


Turn-On Time 








80 


200 






ns 


tPLH 




Turn-Off Time 








13 


40 






ns 


Cl = 30 pF Vcci = 5.0 V 
VcC2 = 12.0 V 


tPHL 




Turn-On Time 








9 


40 






ns 


V|L 




Input LOW Voltage 




1.3 




1.5 


1.0 




-0.7 


V 


Vcci = 5.25 V,VcC2=1 2-6 V 


V|H 




Input HIGH Voltage 


2.2 




2.0 


1.7 




1.8 




V 


Vcci =4.75V,VcC2 = 11-4V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9621 



TYPICAL ELECTRICAL CHARACTERISTICS FOR 9621 AND 9621C 



OUTPUT LOW CURRENT 

AS A FUNCTION OF 
OUTPUT LOW VOLTAGE 
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SUPPLY CURRENT 

ASA FUNCTION OF 
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SWITCHING TIME 

AS A FUNCTION OF 
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OUTPUT VOLTAGE - VOLTS 



TEMPERATURE (°C) 
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SWITCHING TIME TEST CIRCUIT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9621 



DESCRIPTION OF REFLECTION DIAGRAM USAGE 

The reflections on any line may be found by using the following procedure: 

1 . Draw the driver output characteristics for both the HIGH state and the LOW state on an l-V graph in the same manner as the reflection 
diagram. 

2. Draw the receiver input characteristic on the same graph. The two points of intersection of the receiver and driver characteristics are the 
two dc operating points. 

3. Choose to analyze either the reflections for the output going LOW or HIGH. In the example chosen the negative transition is analyzed. 

4. Draw a line with a slope equal to the impedance of the line to be used, (Zo= 100 n in the example), from the HIGH state operating point 
(labeled A on our graph) to the LOW state output device characteristic (B-]). B-] equals the conditions at the driver output immediately 
after turn-on. 

5. Reverse the slope of Zq and sketch it from B-j to the receiver input characteristic (Ci ). C-) equals the conditions at the receiver when the 
wavefront B-] first reaches it. 

6. By continuing this procedure of reversing the slope of Zq at each node all the reflections (Bi, C^j, B2, C2, B3, C3 — B|\|, C|\|), where 
Bx is the voltage at the driver and Cx is the voltage at the receiver, can be found. 

The same procedure is used to check the reflections when switching the output HIGH. 

BACK-MATCHING, also referred to as reverse termination, offers several advantages to the user. It reduces the system power by not requiring 
the high current for resistive termination and it reduces the dc line losses because IR drops in the line become minimum. 
To back-match any line (output switching low): 

1 . Measure the output resistance, Rout» from the LOW state operating point to B. 

2. Subtract Rout f''°'^ Z. (Rout ■•" ^M ~ Zq). This value R|\/i, is the required back-matching resistance. 

3. Place R|\/| in series with the output of driver. 

4. The reflections that occur on the line with R|\/| inserted can be treated in the same manner as the general case. The results are B^j, and Ci, 
and the receiver will not see any reflections. 

When switching the line differentially R|vi + Rout ~ ^0/2- T^® matched output characteristics of the 9621 make it possible to back-match effec- 
tively and require analysis of switching only one state. 



TYPICAL REFLECTION DIAGRAM* 




"OUT 



OUTPUT VOLTAGE - VOLTS 



GRAPHICAL ANALYSIS 

First Presented by John B. James of I.C.T. (Eng.) LTD. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9621 



REFLECTION TEST CIRCUIT 



BACK MATCHING TABLE 



D 



o vw 



n. 



75Q STRIPELINE (~27') 



^ 



T 



f'TERM. 



The reflections are two delay's of the line wide. Rterm is the total impedance seen at the receiving end. 



Zo 


Rm 
when used 
single ended 


Rm 

when used 

differentially 


50 


32 


16 


75 fi 


62 


30 


92 


82 


410 


100 


90 


45 


130 


120 


60 


300 


290 


145 


600 


590 


295 



Rm = R.„„ = CO 




■■ag 

■»■■ 
■■■■ 



■I 
■i 
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91 



Rm = R,„„ = 00 



IH 



9 



sniBss 



■I ■■■■■■■■■■ 



100 ns/Div. 



200 ns/Div. 



I 



Rm ^ Rt..„ = 75n 



■■■■■ 
■■■■■ 



Rm = 62 fi R,„_ = CO 



B 



I ■■■■■■■■■ 
■■■■■■■■I 



200 ns/Div. 



■ ■■■ 

■■■ 



200 ns/Div. 



■■ 
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9622 

DUAL LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION - The 9622 is a Dual Line Receiver designed to discriminate a worst case 
logic swing of 2.0V from a +10V common mode noise signal or ground shift. A 1.5V threshold is 
built into the differential amplifier to offer a TTL compatible threshold voltage and maximum noise 
immunity. The offset is obtained by use of current sources and matched resistors and varies only 
±5% (75 mV) over the military and industrial temperature ranges. 

The 9622 allows the choice of output states with the inputs open without affecting circuit per- 
formance by use of S3 (Note 1). A 130S2 terminating resistor is provided at the input of each line 
receiver. An enable is also provided for eachi line receiver. The output is TTL compatible. The 
output HIGH level can be increased to +12V by tying it to a positive supply through a resistor. The 
output circuits allow wired-OR operation. 



TTL COMPATIBLE THRESHOLD VOLTAGE 

INPUT TERMINATING RESISTORS 

CHOICE OF OUTPUT STATE WITH INPUTS OPEN 

TTL COMPATIBLE OUTPUT 

HIGH COMMON MODE 

WIRE-OR CAPABILITY 

ENABLE INPUTS 

FULL MILITARY TEMPERATURE RANGE 

LOGIC COMPATIBLE SUPPLY VOLTAGES 



NOTE 

1. S3 connected to Vqq— open inputs causes output to be HIGH. 
S3 connected to Ground— open inputs causes output to be LOW. 



EQUIVALENT CIRCUIT 



VCC (7) 



5kSl> 2kn? <2kn 




Skn 2kn^ SkSJ^ 2kn^ ^2kn 

-^f-o|3) 



¥[ 



rf 

> 360n I 3C 



30on k ssosi 




w- 



^ 




36on ^ 30on i 89on 

■o Vee (81 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 




ORDER INFORMATION 
TYPE PART NO. 

9622 9622DM 

9622C 9622DC 



14-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 31 



S3 1 

OUT A I 

EN A I 

A.I 




ORDER INFORMATION 
TYPE PART NO. 

9622 9622FM 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 9622 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65° C to +1 50° C 
Operating Temperature 

Military (9622) -55° C to +125°C 
Commercial (9622C) 0°C to +75° C 
Internal Power Dissipation (Note 2) 

DIP 670mW 
Flatpak 570 mW 
Vcc P'" Potential to Ground Pin -0.5V to +7V 
Input Voltage +15V 
Voltage Applied to Outputs for Output HIGH State -0.5V to +13.2V 
Vee Pin Potential to Ground Pin -0.5V to -1 2V 
Enable Pin Potential to Ground Pin -0.5V to +1 5V 
Lead Temperature (Soldering, 60 seconds) 300° C 

NOTE 

2. Rating applies to ambient temperature up to 70°C. Above 70°C derate linearly at 8.3mW/°C for the DIP and 7.1 mW/°C for the Flatpak. 

9622 
ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ± 10%) 


SYMBOL 


CHARACTERISTIC 


LIMITS 


UNITS 


CONDITIONS 


-55° C 
MIN. MAX. 


+25° C 
MIN. TYP. MAX. 


+125°C 
MIN. MAX. 


Vol 


Output LOW Voltage 


0.40 


0.17 0.40 


0.40 


Volts 


Vcc = 4.5 V Vee = -ii v 

♦Vdiff=2.0V Iol = ■'2.4 mA 


VOH 


Output HIGH Voltage 


2.8 


3.0 3.3 


2.9 


Volts 


Vcc = 4.5 V Vee = -9.0 V 
•VdifF^IOV loH=-0-2mA 


'CEX 


Output Leakage Current 


50 


100 


200 


mA 


Vcc = 4.5 V Vee = -11 v 

*VdifF=10V Vcex = 12V 


'sc 


Output Shorted Current 


-1 .3 -3.1 


-1.4 -2.15 -3.1 


-1 .3 -3.1 


mA 


Vcc = 5.0 V Vee = -10 V 

*VdifF = 10V Vsc = OV 


'R (ENABLE) 


Enable Input 
Leakage Current 




2.0 


5.0 


mA 


Vcc = 4.5 V Vee = -11 v 

S3 = 4.5 V Vr=4.0V 


'FIENABLE) 


Enable Input 
Forward Current 


-1.5 


-0.96 -1 .5 


-1.5 


mA 


Vcc = 5.5 V Vee = -90 V 
S3 = V Vp = V 


Ipf+input) 


+ Input 
Forward Current 


-2.3 


-1 .67 -2.1 


-2.0 


mA 


Vcc = 5.0 V Vee = -10 V 

-Input =GND Vf=OV 


•f (-Input) 


-Input 
Forward Current 


-2.6 


-1.87 -2.4 


-2.3 


mA 


VcC'S3 = 5.ov Vee = -10 V 

+ lnput = GND Vf=0V 


V|L(ENABLE) 


Input LOW Voltage 


1.3 


1 .4 1 .0 


0.7 


Volts 


Vcc = 5.0 Vi10% 

Vee = -10 v±io% 


Vth 


Differential Input 
Tiireshold Voltage 


1.0 2.0 


1.0 1.5 2.0 


1.0 2.0 


Volts 


Vcc = 5.0 V ±10% 

Vee = -10 v±io% 


VCM 


Common Mode Voltage 




-10 ±12 +10 




Volts 


Vcc = 5.0 V Vee = -10 V 

*VoiFF =1.0Vor2.0 V 


Ri3on 


Terminating Resistance 




100 130 175 




n 




'cc 


5 V Supply Current 




137 22.9 




mA 


Vcc = 5.5 V Vee = -11V 

S3, + Inputs = 5.5 V, -Inputs = V 


'EE 


-10 V Supply Current 




-6.5 -1 1 .1 




mA 


Vcc = 5.5 V Vee = -11V 

S3, + Inputs = 5.5 V, -Inputs = V 


tPLH 


Turn-Off Time 




38 50 




ns 


Vcc = 5.0 V Vee = -10 V 

V|N 0^3 V, Rl = 3.9 kn, Cl = 30 pF 


tPHL 


Turn-On Time 




35 50 




ns 


Vcc = 5.0 V Vee = -10 V 

V|M 0^3.0 V,Rl= 0.39 kn, Cl = 30 pF 


*VdifF 's a differential input voltage referred from A+ to A- and from B+ to B-. 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 9622 



9622C 



ELECTRICAL CHARACTERISTICS (Vqc = 50 V ±5%) 





CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


0°C 
MIN. MAX. 


+25° C 
MIN. TYP. MAX. 


+75°C 
MIN. MAX. 


CONDITIONS 


Vol 


Output LOW Voltage 


0.45 


0.17 0.45 


0.45 


Volts 


Vcc = 4.75 V Vee = -10.5 V 
*VdifF=2.0V Iol = 14.1mA 


VOH 


Output HIGH Voltage 


2.9 


3.0 3.3 


2.9 


Volts 


Vcc = 4.75 V Vee = -9-5V 
*VdifF = 10V Ioh = -0.2 mA 


'CEX 


Output Leakage Current 


80 


100 


200 


mA 


Vcc = 4.75 V Vee = -10.5 V 
•VdifF = 10V VceX=5.25V 


'sc 


Output Shorted Current 


-1 .3 -3.1 


-1.4 -2.15 -3.2 


-1 .3 -3.1 


mA 


Vcc = 5.0V vee = -iov 
*VdifF = 10V Vsc = OV 


'R (ENABLE) 


Enable Input 
Leakage Current 




5 


10 


juA 


Vcc = 4.75 V Vee = -10.5 V 
S3 = 4.75 V Vr=4.0V 


'F (ENABLE) 


Enable Input 
Forward Current 


-1.5 


-.96 -1 .5 


-1.5 


mA 


Vcc = 5.25 V Vee = -9.5V 
S3 = V Vp = V 


'F(+lnput) 


+ Input 
Forward Current 


-2.6 


-1.67 -2.4 


-2.3 


mA 


Vcc = 5.0V vee = -iov 
-Input = GND Vf=OV 


'F (-Input) 


-Input 
Forward Current 


-23 


-1.87 -2.7 


-2.6 


mA 


Vcc.S3 = 5.0V Vee = -10V 
+ lnput = GND Vf=OV 


V|L (ENABLE) 


Input LOW Voltage 


1.2 


1 .4 1 .0 


0.85 


Volts 


Vcc = 5.0 V ±5% 
Vee = -10V±5% 


Vth 


Differential Input 
Threshold Voltage 


1.0 2.0 


1 .0 1 .5 2.0 


1.0 2.0 


Volts 


Vcc = 5.0 V ±5% 
Vee = -10V±5% 


VCM 


Common Mode Voltage 




-7.5 ±12 +7.5 




Volts 


Vce = 5.ov Vee = -iov 

*VdIFF =1.0Vor2.0 V 


Ri3on 


Terminating Resistance 




91 130 185 




n 




Ice 


5 V Supply Current 




13.7 22.9 




mA 


Vcc = 5.25 V Vee = -10.5 V 
S3, + Inputs = 5.25 V, -Inputs = V 


■ee 


-10 V Supply Current 




-6.5 -1 1 .1 




mA 


Vcc = 5.25 V Vee = -10.5 V 
S3, + Inputs = 5.25 V, -Inputs = V 


tPLH 


Turn-Off Time 




38 100 




ns 


Vcc = 5.0 V Vee = -iov 

V|N 0-*3.9 V, Rl = 3.9 kn, Cl = 30 pF 


tPHL 


Turn-On Time 




35 100 




ns 


Vcc = 5.0 V Vee = -iov 

V(N 0->3.0 V, Rl = 0.39 kn, Cl = 30 pF 



* Vqiff '5 3 differential input voltage referred from A+ to A- and fronri B+ to B-. 



SWITCHING TIME TEST CIRCUIT 



WAVEFORMS 



— wv-l 



r 





STANDARD USAGE 



DRIVER SYSTEM 



RECEIVER SYSTEM 



LINE DRIVER 



iF 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 9622 



TYPICAL PERFORMANCE CURVES FOR 9622 AND 9622C 
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OUTPUT HIGH VOLTAGE 
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VoUT - VdIFF TRANSFER 
CHARACTERISTICS 
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TURN ON TIME 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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POWER DISSIPATION 

AS A FUNCTION OF 
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9624*9625 

DUAL TTL, MOS INTERFACE ELEMENTS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 9624 is a Dual 2-lnput TTL Compatible Interface Gate specifically 
designed to drive MOS. The output swing is adjustable and will allow it to be used as a data driver, 
clock driver or discrete MOS driver. It has an active output for driving nnedium capacitive loads. 

The 9625 is a dual MOS to TTL level converter. It is designed to convert standard negative MOS logic 
levels to TTL levels. The 9625 features a high input innpedance which allows preservation of the driving 
MOS logic level. 

NOTE: The TTL and MOS devices manufactured by Fairchild Semiconductor are considered as positive 
TRUE logic (the more positive voltage level is assigned the binary state of "1" or TRUE). Following 
MIL-STD-806B logic symbol specifications, the 9624 is represented as a NAND gate and the 9625 as a 
non-inverting buffer. This convention (of assuming MOS as a positive TRUE logic) has not been uni- 
formly accepted by the industry; therefore, it is necessary to note that with negative TRUE MOS logic 
(the more negative voltage level is assigned the binary state "1" or TRUE), the 9624 acts as an AND 
gate and the 9625 as an inverter. 

• TTL COMPATIBLE INPUTS/OUTPUT 

• MOS COMPATIBLE OUTPUT/INPUTS 

• LOW POWER 




9625 EQUIVALENT CIRCUIT 





CONNECTION DIAGRAMS 

9624 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 




ORDER INFORMATION 

TYPE PART NO. 

9624 9624DM 

9624C 9624DC 



9625 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A 



r-l ^ U 

1 L ^^° Vcc ^ 14 

2 C U 13 
3C Z|12 

ec 139 

7 C Vdd Zl 8 



ORDER INFORMATION 

TYPE PART NO. 

9625 9625DM 

9625C 9625DC 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9624 • 9625 



ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 

Temperature (Ambient) Under Bias 

Vqq Pin Potential to Ground Pin 

Voltage Applied to Outputs for HIGH Output State (9624) 

Voltage Applied to Outputs for HIGH Output State (9625) 

Input Voltage (dc) (9624) 

Input Voltage (dc) (9625) 

Vqq Pin Potential to Ground Pin 

Vqd '''" Potential to Tap Pin (9624) 

Vtap 

Internal Power Dissipation (Note 3) 
Lead Temperature (Soldering, 60 seconds) 
Operating Temperature Range 

Military (9624 and 9625) 

Commercial (9624C and 9625C) 



-65°Cto+150°C 

-55°Cto+125°C 

Vo^to+IO V 

-0.5 V to y^Q value 

-0.5 V to +5.5 V 

VcctoVoD 

-30 V to +0.5 V 

-30 V to +0.5 V 

V^c +0.5 V 

670 mW 

300° C 

-55°Cto+125°C 
0°Cto+75°C 



9624 



ELECTRICAL CHARACTERISTICS (Vqc 


= 5.0V 


±10%) 


















CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


- 


55° C 


+25° C 


+125°C 


CONDITIONS 




MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




VOHI 


Output HIGH Voltage 


-1.0 


-1.0 


-0.5 




-1.0 


Volts 


Vcc = 4.5 V, Vdd = -28 V, VjAP = V 
l0H= -10 mA 


V0H2 


Output HIGH Voltage 


+3.5 


+3.5 


+4.0 




+3.5 




Vcc = 5.5 V, Vdd = -20 V, VjaP = 5.5 V 

Inputs at V|L, Iqh " -10 mA 


Vol 


Output LOW Voltage 




See Note 1 




Volts 


Vcc = 4.5 V, IqL = 10 mA, Vdd = -15 to 28 V 
@ V 1 H , 0<VtaP < Vcc <Mote 2) 


V|H 


Input HIGH Voltage 


2.1 


1.9 


1.7 


, Volts 


Guaranteed Input HIGH Threshold for all Inputs 


V|L 


Input LOW Voltage 


1.4 


1.1 


0.8 


Volts 


Guaranteed Input LOW Threshold for all Inputs 


If 


Input Load Current 


-1.40 


-1.25 


-1.13 


mA 


Vcc = 5.5 V, Vp = 0.4 V, Vdd = -1 1 to -28 V 


IR 


Input Leakage Current 


2.0 


2.0 


5.0 


mA 


Vcc = 5.5 V, Vr = 4.0 V, Vdd = -1 1 to -28 V 


'CEX 


Output Leakage Current 




50 




mA 


Vcc = 5.5 V, vtap = V, Vdd = -28 v, 

VoUT = V 


isc 


Output Short-circuit 
Current 


-12 


-31 


-14 




-32 


-11 


-28 


mA 


Vcc = 4.5 V, VjAP = V, V|N = V 
Vdd = -ii V,VouT = -11 V 


"vcc 


Vcc Supply Current 




6.1 




mA 


Vcc = 5.5 V, Vdd = -1 5 V, Vjap = V 
Inputs Open 


Imax 


Max. Current 




10 




mA 


Vcc = 10 V, Vdd = -30 V, inputs Open 

Vtap = v 


tPLH 


Switching Speed 






190 


250 




ns 


Vcc = 5.0 V, See Figure 1 


tPHL 


Switching Speed 






50 


100 




ns 


Vdd = -13V,VtaP = 0V 



9624C 



ELECTRICAL CHARACTERISTICS (Vcc = 


5.0 V ±5%) 












CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


0°C 


+25° C 


+75° C 


CONDITIONS 




MIN. MAX. 


MIN. TYP. MAX. 


MIN. MAX. 




V0HI 


Output HIGH Voltage 


-1.0 


-1 .0 -0.5 


-1.0 


Volts 


Vcc = 4.75 V, Vdd = -28 V, Vtap = v 
ioh = -iomA 


VoH2 


Output HIGH Voltage 


+3.25 


+3.25 +3.75 


+3.25 


Volts 


Vcc = 5.25 V, Vdd = -20 V, Vtap = 5.25 v 

'OH "^ -10 mA, Inputs at V|l 


Vol 


Output LOW Voltage 




See Note 1 




Volts 


Vcc = 4.5 V, Iql = 10 mA, Vdd = -H to -28 V 
@ < Vtap < Vcc (Note 2) 


V|H 


Input HIGH Voltage 


2.0 


1.9 


1.8 


Volts 


Guaranteed Input HIGH Threshold for all Inputs 


V|L 


Input LOW Voltage 


1.2 


1.1 


0.95 


Volts 


Guaranteed Input LOW Threshold for all Inputs 


If 


Input Load Current 


-1.32 


-1.25 


-1.20 


mA 


Vcc = 5.25 V, Vp = 0.45 V, 


IR 


Input Leakage Current 


5.0 


5.0 


10 


mA 


Vcc = 5.25 V, Vr = 4.5 V 


'CEX 


Output Leakage Current 




100 




mA 


Vcc = 5.25 V, Vtap = v 

Vdd = -28 V, VoUT = V 


'SC 


Output Short-Circuit Current 


-12 -31 


-14 -32 


-12 -31 


mA 


Vcc = 4.75 V, Vtap = v, V|n = v 
Vdd = -11 v,vouT = -ii v 


'VCC 


Vcc Supply Current 




6.1 




mA 


Vcc = 5.25 V, Vdd = -15 V, Vtap = v 

Input Open 


'max 


Max. Current 




10 




mA 


Vcc = 8.0 V, Vdd = -30 v, vtap = v 

Input Open 


tPLH 


Switching Speed 




190 250 




ns 


Vcc ^ 5.0 V, See Figure 1 


tPHL 


Switching Speed 




50 100 




ns 


Vdd = -13 V, Vtap = v 
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9625 



ELECTRICAL CHARACTERISTICS (Vcc = 


5.0 V ±10%) 












CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


-55° C 


+25° C 


+125°C 


CONDITIONS 




MIN. MAX. 


MIN. TYP. MAX. 


MIN. MAX. 




VOH 


Output HIGH Voltage 


2.5 


2.6 


2.5 


Volts 


Vcc = 4.5V, IoH=-60mA 
Vdd = -11 V, Inputs at V|H 


Vol 


Output LOW Voltage 


0.5 


0.5 


0.5 


Volts 


Vcc = 5-5V, loL = 1-5mA 
Vcc = 4.5 V, IQL = 1 .2 mA 
Vdd = -11 V, Inputs at V|L 


V|H 


Input HIGH Voltage 


-3.0 


-3.0 


-3.0 


Volts 


Guaranteed Input HIGH Threshold for all Inputs 


V|L 


Input LOW Voltage 


-9.0 


-9.0 


-9.0 


Volts 


Guaranteed Input LOW Threshold for all Inputs 


If 


Input Load Current 


210 


210 


210 


ma 


Vcc = 5.0 V, Vp = -3.0 V, Vdd = -13 V 


"CEX 


Output Leakage Current 




50 




mA 


Vcc = VcEX = 4.5 V, Vdd = -13 V 


•VCCL 


Supply Current 




4.8 




mA 


Vcc = 5.5 V, Vdd = -15 V, V|n = -10 V 


'VCCH 


Supply Current 




2.1 






Vcc = 5.5 V, Vdd = -15 V, V|N = V 


'VDD 


Vdd Supply Current 




-9.0 




mA 


Vcc = 5.5 V, Vdd = -15 V 
Input Open or GND 


'MAX 


Max. Vdp Supply Current 




-25 




mA 


Vcc = 8.0 V, Vdd = -20 v, Vin = v 


tPLH 


Switching Speed 




55 100 




ns 


Vcc = 5.0 V, Vdd = -13 V 


tPHL 


Switching Speed 




90 150 




ns 


See Figure 2 



9625C 



ELECTRICAL CHARACTERISTICS (Vcc = 


= 5.0 V ±5%) 
















CHARACTERISTIC 


LIMITS 


UNITS 




SYMBOL 


0°C 


+25°C 


+75° C 


CONDITIONS 




MIN. 


MAX. 


MIN. TYP. 


MAX. 


MIN. MAX. 




VOH 


Output HIGH Voltage 


2.5 


2.6 


2.5 


Volts 


VcC = 4.75V,IoH = -60mA 
Vdd = -11 V, Inputs at V|H 


Vol 


Output LOW Voltage 


0.5 


0.5 


0.5 


Volts 


Vcc = 5.25 V,loL= 1-52mA 

Vcc = 4.75 V, 'OL = 1.33 mA, Inputs at Vm 


V|H 


Input HIGH Voltage 


-3.0 


-3.0 


-3.0 


Volts 


Guaranteed Input HIGH Threshold for all Inputs 


V|L 


Input LOW Voltage 


-9.0 


-9.0 


-9.0 


Volts 


Guaranteed Input LOW Threshold for all Inputs 


If 


Input Load Current 


210 


210 


210 


mA 


Vcc = 5.0 V, Vp = -3.0 V, Vdd = -1 3 V 


ICEX 


Output Leakage Current 




100 




mA 


Vcc = VcEX =4.75 V, Vdd = -13 V 


•VCCL 


Supply Current 




4.8 




mA 


Vcc = 5.25 V, Vdd = -15 V, V|N = -10 V 


'VCCH 


Supply Current 




2.1 




mA 


Vcc = 5.25 V, Vdd = -15 V, V|n = V 


IVDD 


Vdd Supply Current 




-9.0 




mA 


Vcc = 5.5 V, Vdd = -15 V 
Input Open or GND 


Imax 


Max. Vdd Supply Current 




-25 




mA 


Vcc = 8.0 V, Vdd = -20 v, Vin = v 


tPLH 


Switching Speed 




55 


100 




ns 
ns 


Vcc = 5.0 V, Vdd = -13 V 


tPHL 


Switching Speed 




90 


150 




See Figure 2 



NOTES 

1. Max = Vdd +1.0 V over Temperature Range. Typ = Vdd ^^'^ V over Temperature Range. 

2. At no time shall the voltage from Vdd *o Vx/^p exceed 30 V. See Absolute Maximum Ratings. 

3. Rating applies to ambient temperatures up to 70° C. Above 70°C derate linearly at 8.3 mW/°C. 



LOADING RULES: 



^q> 



l|N = +210M 



"The extender pin allows the number of inputs to be extended by adding diodes or the DT^L 933 extender. 
*Fan out into MOS is limited only by MOS leakage currents. 
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TYPICAL PERFORMANCE CURVES FOR 9624 AND 9624C 



THRESHOLD VOLTAGE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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OUTPUT LOW VOLTAGE 





^a" 


25''C _ 












<200 


Vcc-s.ov 










^ 


"DD 










y 




|l50 










y' 












/ 








£100 






/ 
























o 
- 50 






1 










y 


^ 














/ 















12 -II -10 -9.0 -8.0 -7.0 -6.0 
Vql - OUTPUT LOW VOLTAGE - VOLTS 



OUTPUT HIGH CURRENT 

ASA FUNCTION OF 
OUTPUT HIGH VOLTAGE 
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Vqh - OUTPUT HIGH VOLTAGE - VOLTS 



POWER DISSIPATION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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SWITCHING TIME 
AS A FUNCTION OF 
LOAD CAPACITANCE 
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SWITCHING TIME 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 9625 AND 9625C 



THRESHOLD VOLTAGE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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POWER DISSIPATION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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PULSE GENERATOR 



REP RATE = 500 kHz 
AMPLITUDE = 3 V 
PULSE WIDTH = 1 us 
tr, tf < 1 ns 
C= 15pF 



9624 SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



VccO <? 

1/2 962. 
TAP i 6 Vd 



VQUT 



\ 



/ 



TESTS 


CONDITIONS 


tPLH.tpHL 


Ta 

(°C) 


Vcc 

(Volts) 


Vdd 

(Volts) 


Tap 
Voltage 


25 


5.0 


-13 






Fig. 1 
9625 SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



zi 



3.0V 
• 1.5V 



^^ 



I 



-J—l— @Vo 



\=/ 



•PLL 



^ 



\^^ 



'PHH 



Rep Rate = 500 kHz 
Amplitude = — 10 V 
Pulse Width = 1.0 jus 
tr, tf = 20 ns 



TESTS 


CONDITIONS 


tPLL. tPHH 


Ta 

(°C) 


Vcc 

(Volts) 


Vdd 

(Volts) 


R 

(kn) 


25 


5.0 


-13 


3.75 



Fig. 2 

APPLICATIONS 
9624 Clock Driving 
(using a high capacitance drive scheme) 



TYPICAL SWITCHING TIMES 
AS A FUNCTION OF 
LOAD CAPACITANCE 
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INCREASING HIGH DRIVE LEVEL CAPABILITY 



200 too 600 800 1000 
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9627 

DUAL EIA RS-232-C/MIL-STD-188C LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 9627 is a Dual Line Receiver which meets the electrical interface 
specifications of EIA RS-232-C and Ml L-STD-1 88C. The input circuitry accomodates ±25V input 
signals and the differential inputs allow user selection of either inverting or non-inverting logic for 
the receiver operation. The 9627 provides both a selectable hysteresis range and selectable receiver 
input resistance. When pin 1 is tied to VeE/ the switching points are at +2.6V and —2.6V, thus 
meeting RS-232-C requirements. When pin 1 is open, the switching points are at +0.45V and —0.45V, 
thus satisfying the requirements fo Ml L-STD-1 88C LOW level interface. Connecting the R||\| pin to 
the (— ) input yields an input impedance in the range of 3kSl to 7kf2 and satisfies RS-232-C 
requirements; leaving R||\| unconnected, the input resistance will be greater than 6I<^ to satisfy 
Ml L-STD-1 88C. 

The output circuitry is TTL/DTL compatible and will alfow "collector-dotting" to generate the 
wire-AND function. A TTL/DTL strobe is also provided for each receiver. The EIA failsafe mode of 
operation is shown in the application section of this data sheet. 

For the complementary function, see the 9616 triple EIA RS-232C/MI L-STD-1 88 line driver. 

• EIA RS-232-C INPUT STANDARDS 

• MIL-STD-188C INPUT STANDARDS 

• VARIABLE HYSTERESIS CONTROL 

• HIGH COMMON MODE REJECTION 

• R|N CONTROL (5kf2 OR lOkn) 

• WIRED-OR CAPABILITY 

• CHOICE OF INVERTING AND NON-INVERTING INPUTS 

• OUTPUTS AND STROBE TTL COMPATIBLE 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68 



VARIABLE , 

HYSTERESIS |— 

(EIA PIN) ^ 

OUTPUT A ^ 

STROBE A [^ 

• INTERNAL I 

CONNECTION* ' 

INVERTING I 

INPUT A I 

R|NA[^ 



GND^ 




INPUT B 

Hvee 



"Make No Connection To This Pin. 

ORDERING INFORMATION 
TYPE PART NO. 

9627 9627DM 

9627C g627CDC 



i 



EQUIVALENT CIRCUIT 



0- 



o- 



©-J 

R|NA 



:n2 <"4 



Rll <Rio 




^1>l- 






J^ 




(EH<Oi 




i^^ qjS-IL-IQ. 

"22 r,.„l 1 i 



<R4 

>1.2 



Kq43 O44N i 

D2, I , r "20 J_ 




^"^^ — t^i 



O32V 




Sl^si 



C-i = C2 = C3 = C4= 1.1 pF= 



Pin 4 and 13 = Internal Connection. 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT . 9627 



ABSOLUTE MAXIMUM RATINGS 

Vcc to Ground 

Vee to Ground 

Input Voltage Referred tq Ground Pin 

Strobe to Ground Voltage 

Maximum Applied Output Voltage 

Storage Temperature Range 

Operating Temperature Range 

Military (9627) 

Commercial (9627C) 
Maximum Power Dissipation (Note 1) 
Lead Temperature (Soldering, 60 seconds) 

NOTE 

1. Rating applies up to 75 C ambient temperature. Above 75 C derate linearly at 8. 3mW/°C. 



0Vto+15V 

0Vto-15V 

±25V 

-0.5V to +5.5V 

-0.5Vto+15V 

-65°Cto+150°C 

-55°Cto+125°C 

0°Cto+75°C 

730 mW 

300° C 



ELECTRICAL CHARACTERISTICS (Vqc = 12V 
MIL-STD-188C 



9627 • 9627C 

:10%, Vee = 12V ±10% Over Operating Temperature Range, Unless Otherwise Specified) 



SYMBOL 


PARAMETER 


CONDITIONS (Pins 6 and 1 1 open. 
Inverting inputs open. 
Pin 1 open.) 


MIN. 


TYP. 


MAX. 


UNITS 


Vol 


Output LOW Voltage 


Vcc = +10.8V, Vee = -13.2V 
Non-Inverting Input = —0.6V, Iql ~ 6.4mA 






0.4 


V 


VOH 


Output HIGH Voltage 


Vcc = +10.8V, Vee = -i 3.2V 


2.4 






V 


'sc 


Output Shorted Current 


Vcc = +13.2V, Vee = -lo.sv 

Non-Inverting Input = +0.6V 
Outputs Grounded 






3.0 


mA 


■IH 


Input HIGH Current (Strobe) 


Vcc = +1 0-8V, Vee = -1 3.2V 
Non-Inverting Input = +0.6V 


Vs = 2.4V 






40 


mA 


(Strobe) 


Vs = 5.5V 






1.0 


mA 


R|N 


Input Resistance 


Vcc = +1 3.2V, Vee = -1 3.2V 
Non-Inverting Input = +3V or — 3V 


6k 






n 


'th+ 


Positive Threshold Current 


VOUT = 2.4 V 






100 


HA 


'TH- 


Negative Threshold Current 


VoUT = 0.4V 


-100 






/xA 




IjH + andlTH- 
Magnitude Matching Error 








±10 


% 


V|L 
(Strobe) 


Input LOW Voltage (Strobe) 


VNon-ln verting Input = -0.6V 






0.8 


V 


V|H 
(Strobe) 


Input HIGH Voltage (Strobe) 


VNon-lnverting Input = +0.6V 

Vcc = +13.2V, Vee = -lo.sv 


2.0 






V 


1+ 


Positive Supply Current 


VNon-lnverting Input = -0.6V 




11.5 


13.4 


mA 


!_ 


Negative Supply Current 


VNon-lnverting Input = +0.6V 


-10.4 


-8.0 




mA 



RS-232C 



SYMBOL 


PARAMETER 


CONDITIONS (Non-inverting inputs 
connected to ground, R||\| inputs 
connected to inverting inputs) 


MIN. 


TYP. 


MAX. 


UNITS 


R|N 


Input Resistance 


V|N = +3.0Vto+25V 


3.0 




7.0 


kn 


V|N = -3.0Vto-25V 


3.0 




7.0 


kfl 


V|N 


Input Voltage 


Open Circuit 


-2.0 




2.0 


V 


Vth+ 


Positive Threshold Voltage 




/ 




0.6 


V 


Vth- 


Negative Threshold Voltage ' 




-0.6 






V 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT . 9627 



9627 • 9627C 



AC CHARACTERISTICS (Ta = +25° C. Vqc = +12.0V, V^e = -12.0V) 
MIL-STD-188C • RS-232-C 



SYMBOL 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


tPLH 


Propagation Delay Time 


Viisi = 10VP-P, Shaped for lOkHz 




60 


250 


ns 


tPHL 


Propagation Delay Time 


V|N = 10Vp-p, Shaped for lOkHz 




84 


250 


ns 



SWITCHING WAVEFORMS 



RS-232-C 



MIL-STD-188C 





PRR = 10kHz 

PW = BOjUs 

4V/MS < Slope < 30V/MS 

390n < R|_ < 3.9k n 



Rl = 390n 



Rl = 3.9k J2 



tf and tf = 5 ±2.5/us 



SWITCHING TIME TEST CIRCUIT 



VlN> 




EIA RS-232-C INTERFACE WITH FAILSAFE RECEIVER 




DATA OUT IS LOW 
IF INPUT IS OPEN, OR 
INPUT IS SHORTED TO AB, OR 
DRIVER POWER IS OFF 

DATA OUT IS HIGH IF 
SPACE (LOGIC "0"0R "ON" 
IS RECEIVED. 



MIL-STD-188C INTERFACE 



1/6 9N04/7404 



SIGNAL COMMON 



-» 



•Capacitor For Transmitter Waveshaping at Applicable Modulation Rate. 
'*For balanced input threshold, leave unused input open. (Don't connect to ground.) 




jo~ 
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9650 



4-BIT CURRENT SOURCE 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 9650 is a high speed, 4-Bit Precision Current Source, intended 
for use in D/A and A/D converters with up to 12-bit accuracy. It is constructed on a single silicon 
chip, using the Fairchild Planar* epitaxial process and consists of a reference transistor and four logic 
operated precision current sources connected to a single output summing line. Logic inputs are fully 
TTL compatible under all temperature and supply conditions. A clamp circuit is provided to prevent 
turn on latchup on the reference input. 

• 200 ns SETTLING TIME (12 ± 1/2 LSB) 

• STANDARD SUPPLY LEVELS 

• VARIABLE BIT CURRENTS 

• REFERENCE COMPENSATION 

• TTL COMPATIBLE 



ABSOLUTE MAXIMUM RATINGS 

V+ 

V- 

MSB Current 

Logic Input Voltage 

Power Dissipation (Note 1 ) 

Storage Temperature 

Operating Temperature 

Military (9650-1,9650-2,9650-3) 
Commercial (9650-1 C, 9650-2C, 9650-3C) 

Lead Temperature (Soldering, 60 seconds) 

Vrep Inputs 

Output (Note 2) 



+7 V 

-18 V 

2.0 mA 

+5.5 V 

730 mW 

-65°Cto+150°C 

-55°Cto+125°C 

0°Cto70°C 

+300° C 

+7 V to V- 

+18 V to Vref 



CONNECTION DIAGRAM 
16-LEADDIP 

(TOP VIEW) 
PACKAGE OUTLINE 68 




ORDER INFORMATION 



TYPE 

9650-1 

9650-2 

9650-3 

9650-1 C 

9650-2C 

9650-3C 



PART NO. 
9650-1 DM 
9650-2DM 
9650-3DM 
9650-1 DC 
9650-2DC 
9650-3DC 



EQUIVALENT CIRCUIT 




^ 



OBIT 2 



^ 



2.3 k 




^ 



:_^ HjH QjH rijH 



2.3 k 



2.4 k 
■AAAr- 




2.5 k 



-O 'out 



-O 'REF 




-O ''^''(1&2) 



Notes on following page. 



•Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



9650-1 • 9650-2 • 9650-3 
ELECTRICAL CHARACTERISTICS (Ta = 25°C, Power Supply Range 4.5 V. - 14 V to 5.5 V, -16 V, unless otherwise specified) 



PARAMETER 
(see definitions) 


CONDITIONS (TYPE) 


MIN. 


TYP. 


MAX. 


UNITS 


Linearity 


(9650-1 ) 
(9650-2) 
(9650-3) 


±0.01 
±0.05 
±0.2 


% of FSI 
% of FSI 
% of FSI 


Full Scale Output Current Error 


(9650-1 ) 
(9650-2) 
(9650-3) 


±0.1 
±0.2 
±0.4 


% 
% 
% 


Power Supply Coefficient of Full 
Scale Output Current 


(9650-1 ) 
(9650-2, 9650-3) 


±0.0025 
±0.01 


%/V 
%/V 


Vbe Range 


(9650-1,9650-2) 
(9650-3) 


570 
550 




630 
650 


mV 
mV 


hpE of Reference Transistor 


(9650-1 ) 
(9650-2, 9650-3) 


500 
300 


1500 
1000 






Output Innpedance 


All Bits On 


5.0 


Mil 



The following specifications apply for — 55°C < T/\ < 125°C 



Accuracy 


(9650-1 ) 
(9650-2) 
(9650-3) 


±0.025 

±0.1 

±0.3 


% of FSI 
% of FSI 
% of FSI 


Full Scale Output Current Error 


(9650-1) 
(9650-2) 
(9650-3) 


+0.2 
±0.3 
±0.6 


% 
% 
% 


Power Supply Coefficient of Full 
Scale Output Current 


(9650-1 ) 
(9650-2, 9650-3) 


±0.005 
+0.02 


%/V 
%/V 


Input LOW Voltage 


Each Bit On 


0.7 


V 


Input HIGH Voltage 


Each Bit Off 


2.0 


V 


Input LOW Current 


V|L =0.4V 


-1.6 


mA 


Input HIGH Current 


V|H =2.4V 


40 


mA 


Output Current 


Bit 1 (MSB) 
Bit 2 
Bits 
Bit4(LSB) 


1.0 
0.5 
0.25 
0.125 


2.0 
1.0 
0.5 
0.25 


mA 
mA 
mA 
mA 


Output Current 


All Bits Off 
(9650-1 ) 
(9650-2, 9650-3) 


5.0 
5.0 


250 
500 


nA 
nA 


Output Voltage 


Feeding Op Amp Summing Junction 
Resistive Load 



-4.0 


V+ 


V 
V 


Reference Current 


Using Compensation Transistor 


1.0 


mA 


VreF Current 




+ 1.0 


+2.2 


mA 


Reference Limit Current 


Vref = OV 


20 


75 


mA 


Positive Supply Current 


(9650-1,9650-2) 
(9650-3) 


8.0 
10 


mA 
mA 


Negative Supply Current 


(9650-1.9650-2) 
(9650-3) 


-11 
-15 


mA 
mA 



NOTES: 

1. Rating applies for ambient temperature to 70°c. Derate linearly at 9.1 mW/°C for ambient temperatures above 70 C. 

2. Vref Voltage > -7.0 V. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



9650-1 C • 9650- 2C • 9650-3C 
ELECTRICAL CHARACTERISTICS (Ta = 25°C, Power Supply Range 4.5 V, -14 V to 5.5 V, -16 V, unless otherwise specified) 


PARAMETER 
(see definitions) 


CONDITIONS (TYPE) 


MIN. TYP. MAX. 


UNITS 


Linearity 


(9650-1 C) 
(9650-2C) 
(9650-3C) 


±0.01 
±0.05 
±0.2 


%of FSI 
% of FSI 
% of FSI 


Full Scale Output Current Error 


(9650-1 C) 
(9650-2C) 
(9650-3C) 


±0.1 
±0.2 
±0.4 


% 
% 
% 


Power Supply Coefficient of Full 
Scale Output Current 


(9650-1 C 
(9650-2C, 9650-3C) 


±0.003 
±0.012 


%/V 
%/V 


Vbe Range 


(9650-1 C,9650-2C) 
(9650-3C) 


570 630 
550 650 


mV 
mV 


hpE of Reference Transistor 


(9650-1 C) 
(9650-2C, 9650-3C) 


500 1500 
300 1000 




Output Impedance 


All Bits On 


5.0 


Mn 


The following specifications apply for 0°C < T^ < 70°C 


Accuracy 


(9650-1 C) 
(9650-2C) 
(9650-3C) 


±0.025 

±0.1 

±0.3 


% of FSI 
% of FSI 
% of FSI 


Full Scale Output Current Error 


(9650-1 C) 
(9650-2C) 
(9650-3C) 


0.2 
0.3 
0.6 


% 
% 
% 


Power Supply Coefficient of Full 
Scale Output Current 


(9650-1 C) 
(9650-2C, 9650-3C) 


±0.006 
±0.024 


%/V 
%/V 


Input LOW Voltage 


Each Bit On 


0.8 


V 


Input HIGH Voltage 


Each Bit Off 


2.0 


V 


Input LOW Current 


V|L =0.4V 


-1.6 


mA 


Input HIGH Current 


V|H =2.4 V 


40 


HA 


Output Current 


Bit 1 (MSB) 
Bit 2 
Bits 
Bit4(LSB) 


1 .0 2.0 
0.5 1.0 
0.25 0.5 
0.125 0.25 


mA 
mA 
mA 
mA 


Output Current 


All Bits Off 
(9650-1 C) 
(9650-2C, 9650-3C) 


5.0 250 
5.0 500 


nA 
nA 


Output Voltage 


Feeding Op Amp Summing Junction 
Resistive Load 



-4.0 V+ 


V 
V 


Reference Current 


Using Compensation Transistor 


1.0 


mA 


Vref Current 




±1.0 ±2.2 


mA 


Reference Limit Current 


Vref = OV 


20 75 


mA 


Positive Supply Current 


(9650-1 C,9650-2C) 
(9650-3C) 


8.0 
10 


mA 
mA 


Negative Supply Current 


(9650-1 C,9650-2C) 
(9650-3C) 


-11 
-15 


mA 
mA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



TYPICAL PERFORMANCE CURVES 



SWITCHING TIME 
AS A FUNCTION OF 

MSB CURRENT 
(50% IN TO 10% OUT) 



su 


1 

MMING JU 
= 5.0V 


MCTIC 


N LO 


AD 










Ta 


= 25 


C 




















































■~- 


^ 































































OUTPUT CURRENT SETTLING TIME 

AS A FUNCTION OF 

MSB CURRENT 

(0 TO FSI OUTPUT ± 1/2 LSB) 



- 1 I 1 1 1 

SUMMING JUNCTION LOAD 
V*=5.0V I 1 1 










V 

Ta 


= -15V 
= 25°C 

























— ■ 




2£n 






___ 


















































ju^ 

8-BIT 






— 





















SETTLING TIME 

AS A FUNCTION OF 

LOAD RESISTANCE 

(0 TO FSI OUTPUT ± 1/2 LSB) 



... 1 J... 1 1 

1 mA MSB CURRENT 












V- = -16V 










A/ 


/' 


T^ = 2b°C 
1 










<^ 


/ 














/ 


^ V 














/ 


/ 


Aiy 


X 










/ 


> 




y 












/ 


y 


/ 


y 












/, 


^. 


y 














^ 


'y 






,^ 


\ 1 I 

rln(2EouT/ELSB> J 


i 


y 








' 


= lOpF Ri_ 
1 







MSB CURRENT -mA 



MSB CURRENT- mA 



LOAD RESISTANCE - ki2 



INPUT LOGIC THRESHOLD VOLTAGE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



V 


N 










-5.0\ 
= -15 


V 






\| 


S 
















\ 


N 


















\ 
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-75 -50 -26 25 60 75 100 125 

T^ - AMBIENT TEMPERATURE - °C 



INPUT LOGIC THRESHOLD VOLTAGE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



T, 


\ = 2! 


°C 
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FULL SCALE OUTPUT CURRENT DRIFT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



0.006 
0.004 



1 ir 
V* 


1 
A MSB CURB 
= 5.0V 


;nt 










V- 


= -15 


V 
























■ — ■ 








/ 


y 
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/ 












/ 


/ 































SUPPLY VOLTAGE -V 



-75 -50 -26 25 50 75 100 125 

T« - AMBIENT TEMPERATURE - °C 





TRUTH 


TABLE 






NOMINAL 




NOMINAL 


LOGIC INPUT 


OUTPUT 


LOGIC INPUT 


OUTPUT 




CURRENT (mA) 




CURRENT (mA) 


0000 


1.875 


1000 


0.875 


0001 


1.750 


1001 


0.750 


0010 


1.625 


1010 


0.625 


0011 


1.500 


1011 


0.500 


0100 


1.375 


1100 


0.375 


0101 


1.250 


1101 


0.250 


0110 


1.125 


1110 


0.125 


0111 


1.000 


1111 


0.000 



9650 KITS TO BUILD D/A - A/D CONVERTERS 



TEMPERATURE RANGE 


TYPE 


-55°Cto+125''C 


9650-1 


9650-2 


9650-3 


0°C to +70°C 


9650-1 C 


9650-2C 


9650-3C 


Accuracy to 

8 Bits 
10 Bits 
12 Bits 


NO. OF UNITS 




1 



1 
1 


2 
2 
1 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



TYPICAL APPLICATIONS t 
VOLTAGE TO FREQUENCY CONVERTER 




Ov- ■±- 



"REF 
1.0 mA 



8-BIT D/A CONVERTER 



n T ? 



-DIGITAL INPUTS- 



2 3 4 



9650-3 
11 13 14 16 I 



t ? t T 



'80k<40k<20k<10k 



FULL SCALE ADJ. 



W* 1 VSA— ' 



12 3 4 

9650-3 

11 13 14 16 



M 



:iOk <80k<40k<20k<10k 



QUAD 2 DIVIDER 



-VA \VV ^■ 



15k 2k 



6k 8k 



_r 




XI 




10-BIT D/A CONVERTER 

DIGITAL INPUTS 



-^ y f 



12 3 4 

10 

9650-3 6 



11 13 14 16 

T — r 



112 111 10 



Dg ay Dg Dg 

T ? T ? 



12 3 4 

10 

9650-3 6 

2 5 

11 13 14 15 



,Rl2<Rll <RlO<R9 
>80k>40k>20k>10k 



8 7 6 5 



if? S^e <R5 

)k>40k>20k>10k 



B4 63 B2 B, 

? f T ? 



12 3 4 

10 

9650-2 6 

2 5 

11 13 14 15 



24 23 4 3 2 1 



- ._ ^^4 S^'s ^^^2 S'^l 
•10 k >80k>40k>20k>1Dk 



n 



AB FN216 RESISTOR ARRAY 



'20 S"19 

6k >6k 



14 15 



p:iok|-^ 




tFor complete Applications data, please 
request our 9650 Applications Note. 



-*/i^ • — V/v— t 



QUAD 3 DIVIDER 



— * — \W- 



QUAD 2 DIVIDER 



■i— ^V- 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



TYPICAL APPLICATIONS ( cont'd)t 



8-BIT A/D CONVERTER 



SERIAL DATA 
CLOCK OUTPUT 
CONVERSION 
COMPLETE 




JL 1 D 

y\ ^7 FD777 



tFor complete Applications data, please 
request our 9650 Applications Note. 



NOTE: Digital gnd. indicated by 
Analog gnd. indicated by 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



TYPICAL APPLICATIONS (cont'd)t 



10-BIT A/D CONVERTER 



CLOCK O- 



I sIMQf 



^=[> 



^ 



H 



U 



^re Po P, P2 P3 

9316 TC 
CP 
°0 °1 °2 °3 



TT 



l/4 9002^< 



3.1 I rr 



RE Pn Pi P, P, 



^ 



X Y Z 



D Aq 
9334 



TT 



1 2 3 



11 13 14 15 



12 11 10 



"^ 




12 3 4 



9650-3 6 



11 13 14 15 



8 7 6 5 



8 >"7 >"6 >"5 
)k>40k>20k>10k 



-PARALLEL DATA OUT 
-MSB 



12 3 4 

9650-2 

11 13 14 15 



13 ^4 ^3 ^2 ^1 
►lOk >80k>40k>20k>10k 



n 



AB FN-215 RESISTOR ARRAY 




5in 



-vw- 



QU AD 3 DIV IDER 

i 1 VA — 



-WV- 



QUAD 2 DIVIDER 



\\\- 




SERIAL 
-O DATA 
OUTPUT 

'SESiaL 
-O data 

CLOCK 



FD777^ 221 f 



tFor complete Applications data, please 
request our 9650 Applications Note. 



NOTE: Digital gnd. indicated by V 
Analog gnd. indicated by •=• 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



TYPICAL APPLICATIONS (cont'd)t 



12-BIT A/D CONVERTER 



7C> 



r-=[> 



-<■ 



n 



n 



•^0 '^1 '^2 >'3 
9316 TC 



^1/- 



n 



TTTT^ 



1 1 /3 9003 -»« 1 /4 9002 1 /3 9003 

X Y Z 



n 



. PE Pn P, P, P, 



CP 9300 



E D Aq A, A2 



12 3 4 



11 13 14 15 



12 U 10 



^ 




n 



Y 



E D An A, A. 



«1 «2 



9334 
C 1 2 3 4 6 6 



12 3 4 



"11 13 14 15^ 



8 7 6 6 



"I? <"6 >"5 
)k>40k>20k>iak 



, "1 



-PARALLEL DATA OUT 
-MSB 



12 3 4 



11 13 14 15 



24 23 4 3 2 1 



,"13 <"4 <"3 <"2 <Rl 
► 10 k >80k>40kS20k>10k 






AB FN-215 RESISTOR ARRAY 




51 n 
-VA- 



■^WV 



QU AD 3 DI VIDER 

— i — Wv 



■WV- 



QUAD 2 DIVIDER 

i "Xv- 




SERIAL 
-O DATA 
OUTPUT 

SERIAL 
-ODATA 
CLOCK 



' JL ± 

FD777 j/\. \y ED7 

T T 



tFor complete Applications data, please 
request our 9650 Applications Note. 



NOTE: Digital gnd. Indicated by V 
Analog gnd. indicated by — 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9650 



TYPICAL APPLICATIONS (cont'd)t 



12-BIT D/A CONVERTER 



LSB 

^12 ^11 B,o Bg 

] \ ? ? ? ? 

'—i 16 1 2 3 4 



-DIGITAL INPUTS - 
87 Bg Bg 



12 11 13 14 15 



12 11 10 



r ? ? y ? 

I— 16 1 2 3 4 



MSB 
°4 "3 °2 ^1 



16 1 2 3 
7 9650-2 

12 11 13 14 15 



► ''12 >''llS''lO S"9 
>80k>40k>20k SlOk 



T . y ? ? ? 



Rg <R7 <Rl 
80k>40k>20k $lo"k 



16 1 2 3 4 

1 
9 
7 9650-1 

8 

12 11 13 14 15 



23 4 3 2 



n^2 ^ R4 ^ ^^3 % '^2 ^^1 
10k >80k>40k^20k>10k 



ri: 



AB FN 215 RESISTOR ARRAY 



14 15 



LE ——I ->^ 6 

pA725 ^^ • 



5m 
-vw- 



-vw- 



QUAD 3 DIVIDER 20 



1 — i— \\v 



-VW—t 



QUAD 2 DIVIDER 



<__<\^V 




tFor complete Applications data, please 
request our 9650 Applications Note. 



TYPICAL DC TEST CIRCUIT 



Iref 

AND 

FULL SCALE OUTPUT 

ADJUST 



liA728 I ^A'V- 

+10 V 



-1 VA' i 



BIT BIT 
V+ LSB 3 2 MSB 

9 9 9 9 




NOTES: 

1. Required resistor ratio tolerances of R-j — R5 to test the various grades are as follows: 
9650A & 9650E, R5 to R2 to R^ - +0.005%, R3 to R-j - ±0.01%, R4 to R-] - ±0.02%. 
9650 & 9650C, R5 to R2 to R-] - ±0.025%, R3 to R^ - ±0.05%, R4 to R-] - ±0.1%. 
9650B & 9650L, R5 to R2 to Ri - ±0.1%, R3 to R-] - ±0.2%, R4 to R^ - ±0.4%. 

2. S^j closed and S2 open for output current (all Bits off) tests only. 
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55107A • 75107A • 55108A • 75108A 

DUAL LINE RECEIVERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 55107A/75107A and 55108A/75108A are high speed, two-channel 
Line Receivers with common voltage supply and ground terminals. They are designed to detect input 
signals of 25mV (or greater) amplitude and convert the polarity of the signal into appropriate TTL 
compatible output logic levels. They feature high input impedance and low input currents which 
induce very little loading on the transmission line making these devices ideal for use in party line 
systems. The receiver input common mode voltage range is ±3V but can be increased to ±15V by 
the use of input attenuators. Separate or common strobes are available. The 551 07A/75107A circuit 
features an active pull-up (totem pole output). The 55108A/75108A circuit features an open collector 
output configuration that permits wired-QR connections. The receivers are designed to be used with 
the 55109/75109 and 55110/75110 line drivers. The 55107A/75107A and 55108A/75108A line 
receivers are useful in high speed balanced, unbalanced and party line transmission systems and as data 
comparators. 

HIGHSPEED 

STANDARD SUPPLY VOLTAGES 

DUAL CHANNELS 

HIGH COMMON-MODE REJECTION RATIO 

HIGH INPUT IMPEDANCE 

HIGH INPUT SENSITIVITY 

INPUT COMMON-MODE VOLTAGE RANGE OF d::3V 

SEPARATE OR COMMON STROBES 

TTL OR DTL DRIVE CAPABILITY 

WIRED-OR OUTPUT CAPABILITY 

HIGH DC NOISE MARGINS 

STROBE INPUT CLAMP DIODES 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A. 9A 




ORDER INFORMATION 



TYPE 
55 107 A 
75 107 A 
75 107 A 
55 108 A 
75 108 A 
75 108 A 



PART NO. 

SN55107AJ 

SN75107AJ 

SN75107AN 

SN55108AJ 

SN75108AJ 

SN75108AN 



EQUIVALENT CIRCUIT 



^ 



<i 



>1 



^^^^2 



-> 



5 



""' 1 ^ 



^ 



^16 ^ 

ik!2 > 



3k!2 > 3k!2 



k °20 



. Ikn SlkSJ 



-Kqj, 




NOTE: Components shown with dashed lines are applicable to the 55 107 A and 75 107 A only. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS -551 07 A • 75107A • 55108A • 75108A 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Note 1) i7V 
Internal Power Dissipation (Note 3) 670 mW 
Differential Input Voltage (Note 2) ±6V 
Common Mode Input Voltage (Note 1 ) i5V 
Strobe Input Voltage (Note 1) 5.5V 
Operating Temperature Range 

55107A/108A -55°C to +125°C 
751 07A/1 08A 0°C to +70° C 
Storage Temperature Range 

Hermetic DIP (SN55/75107AJ,SN55/75108AJ) -65°C to +150°C 
Molded DIP (SN75107AN, SN75108AN) -55°Cto +125°C 
Lead Temperature 

Hermetic DIP (Soldering, 60 Seconds) SN55/75107AJ, SN55/75108AJ 300°C 
Molded DIP (Soldering, 10 Seconds) SN75107AN, SN75108AN 260°C 

Notes on the following page 

55107A.75107A 

ELECTRICAL CHARACTERISTICS [+4.5 V < Vs < ±5.5 V, -55°C < Ta < +125°C, unless otherwise noted, (Note 4)] 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input HIGH" Current 


VdifF = 0.5V. VcM = -3V to +3V 




30 


75 


mA 


Input LOW Current 


VdIFF = -2V, VcM = -3V to +3V 






-10 


mA 


Gate Input HIGH Current 


VgATE = 2.4V 






40 


HA 


vgate = v+ 






1.0 


mA 


Gate Input LOW Current 


VgATE = 0.4V 






-1.6 


mA 


Strobe Input HIGH Current 


VsTROBE = 2.4V 






80 


HA 


Vstrobe = v+ 






2.0 


mA 


Strobe Input LOW Current 


VsTROBE = 0.4V 






-3.2 


mA 


Output HIGH Voltage 


IL = -400mA , VcM = -3V to +3V 


2.4 






V 


Output LOW Voltage 


•sink = "lemA ,VcM = -3V to +3V 






0.4 


V 


Short-Circuit Output Current 


Vo = O (Note 5) 


-18 




-70 


mA 


Positive Supply Current 


Vo = VohJl = 0.T^ = 25°C 




18 


30 


mA 


Negative Supply Current 


Vo = VohJl = 0,Ta = 25°C 




-8.4 


-15 


mA 


AC CHARACTERISTICS (V^ = +5V, V" = -5V, R L = 390n, C l = 50pF, Ta = 25°C See Test Circuit) 


tpLH (D) 






17 


25 


ns 


tpHL (D) 






17 


25 


ns 


tpLH <S) 






10 


15 


ns 


tpHL (S) 






10 


15 


ns 


55108A.75108A 
ELECTRICAL CHARACTERISTICS [±4.5 V < Vs < ±5.5 V, -55°C < Ta < +125°C, unless otherwise noted, (Note 4)] 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input HIGH Current 


VdifF = 0.5V, VcM = -3V to +3V 




30 


75 


iuA 


Input LOW Current 


VdIFF = -2V, VcM = -3V to +3V 






-10 


juA 


Gate Input HIGH Current 


VgATE = 2.4V 






40 


HA 


Vgate = v+ 






1.0 


mA 


Gate Input LOW Current 


VgATE = 0.4V 






-1.6 


mA 


Strobe Input HIGH Current 


Vstrobe = 2.4v 






80 


HA 


Vstrobe = v+ 






2.0 


mA 


Strobe Input LOW Current 


Vstrobe = o.4v 






-3.2 


mA 


Output LOW Voltage 


'SINK = IBmA .Vcm = -3V to +3V 






0.4 


V 


Output HIGH Current 


VoUT = V+ 






250 


iiA 


Positive Supply Current 


Vo = VohJl = 0,T^ = 25°C 




18 


30 


mA 


Negative Supply Current 


Vo = VohJl = 0,Ta = 25°C 




-8.4 


-15 


mA 


AC CHARACTERISTICS (V+ = +5V, V" = -5V, R^^ = 390n, C^ = 15pF, T^ = 25°C See Test Circuit) 


tPLH <D) 






19 


25 


ns 


tpHL(D) 






19 


25 


ns 


tPLH (S) 






13 


20 


ns 


tpHL(S) 






13 


20 


ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 55107A • 75107A . 55108A • 75108A 



TRUTH TABLE 



DIFFERENTIAL 

INPUTS 

A-B 


STROBES 


OUTPUT 
Y 


G 


S 


V|D>25mV 


LorH 


LorH 


H 


-25 mV < V,D <25 mV 


LorH 


L 


H 


L 


LorH 


H 


H 


H 


INDETERMINATE 


V|D<-25mV 


LorH 


L 


H 


L 


LorH 


H 


H 


H 


L 



RECOMMENDED COMBINATIONS 

OF INPUT VOLTAGE FOR 

LINE RECEIVERS 




-3 -2-10 1 

INPUT - B-TO-GROUND VOLTAGE - V 



TYPICAL PERFORMANCE CURVES 



OUTPUT VOLTAGE 
AS A FUNCTION OF 
DIFFERENTIAL 
INPUT VOLTAGE 






551 


ISA 






. 751 


BA 






1 / 
INVERTING 
INPUTS 


V \ 


NON- 


\ 1 
INVERTING 
INPUTS - 






s 


/ 






75107A 


^ 


( 


55107A 
































v+ = 


>V 
-5V 










\ 




N=10 
Ta = 25°C 

















INPUT HIGH CURRENT 

INTO 1A OR 2A 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



HIGH LOGIC LEVEL 

SUPPLY CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



55 107 A, 75 107 A 

PROPAGATION 

DELAY TIME 

(DIFFERENTIAL INPUTS) 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



-40 -30 -20 -10 10 20 30 

VdiFF - DIFFERENTIAL INPUT VOLTAGE -mV 

55 108 A, 75 108 A 

PROPAGATION 

DELAY TIME 

LOW-TO-HIGH LEVEL 

(DIFFERENTIAL INPUTS) 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



v+ = 


5V 














v- = 


-5V^ 
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v+ = 
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6V 
-8V 
























1 

1 








^ 


— 






.. 1 


IS- 1 
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6 107 A 
5108A 
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v+ = 
v~ - 


6V 
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Rl = 390n 
Cl = 50pF 
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76 100 125 



Ta - AMBIENT TEMPERATURE - °C 

55 108 A, 75 108 A 

PROPAGATION 

DELAY TIME 

HIGH-TO-LOW LEVEL 

(DIFFERENTIAL INPUTS) 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



-60 -26 26 50 75 100 126 
Ta - AMBIENT TEMPERATURE - °C 



55107A, 75 107 A 

PROPAGATION 

DELAY TIME 

(STROBE INPUTS) 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



-50 -26 25 50 76 100 126 

Ta - AMBIENT TEMPERATURE - °C 



55 108 A, 75 108 A 

PROPAGATION 

DELAY TIME 

(STROBE INPUTS) 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



V+ = 5V 
V- = -5V 
CL=16pF 
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ysi __ 
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-60 -26 25 

Ta - AMBIENT TEMPERATURE 



75 100 125 
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= -5V 














Rl - 390! 
Cl - 50p 
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-A 
A 


X 
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^ 
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50 76 100 125 



75 10O 125 



Ta - AMBIENT TEMPERATURE - °C 



T;^ - AMBIENT TEMPERATURE - °C 



- AMBIENT TEMPERATURE - °C 



NOTES: 

1 . These voltages are with respect to network ground terminal. 

2. These voltage values are at the noninverting (+) terminal with respect to the inverting (— ) terminal. 

3. Rating applies to 70°C ambient temperature. Above 70°C derate at 8.3 mW/°C. 

4. Specifications apply from 0°C to 70°C for 75107A and 75108A. Guaranteed supply voltage range is from ±4.75 V to ±5.25 V for 75107A 
and 75 108 A. 

5. Note more than one (1) output should be shorted at a time. 
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SWITCHING CHARACTERISTICS 
AC TEST CIRCUIT 



DIFFERENTIAL 

INPUT 

O 



PULSE 

GENERATOR 

See Note 1 




PULSE 

GENERATOR 

See Note 1 



NOTES: 

1. The pulse generators have the following characteristics: Zout = 50 fi, t^ = tf = 10 ± 5 ns, tpi = 500 ns, PRR = 1 MHz tp2 = I Ms, 
PRR = 500 kHz. 

2. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B are being tested, 
and to Strobe 2G when inputs 2A-2B are being tested. 

3. Ci_ includes probe and jig capacitance. 

4. All diodes are 1N916. 



VOLTAGE WAVEFORMS 



-tpi_^ 



STROBE 
INPUT 
GorS 



— j'oOmV — Jr— lOOmV / \ 



•-•PHL(D) 




^ ^ 

— Jr— 1.5V — ^^— 1.5V 



-'PLH(S) 



— ^r— 1.5V — j^l.SV -^r— 1.5' 



-•PHLIS) 
VOH 
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APPLICATION 

BASIC BALANCED-LINE TRANSMISSION SYSTEM 




TWISTEDPAIR OR EQUIVALENT 

TRANSMISSION LINE 

Zo= 2 Rt 



-^A^— I 
-vw- 1 X 




The 55107A/75107A dual line circuits are designed specifically for use in high speed data transmission systems that utilize balanced, 
terminated transmission lines such as twisted-pair lines. The system operates in the balanced mode, so that noise induced on one line is 
also induced on the other. The noise appears common-mode at the receiver input terminals where it is rejected. The ground connection 
between the line driver and receiver is not part of the signal circuit so that system performance is not affected by circulating ground currents. 

The unique driver output circuit allows terminated transmission lines to be driven at normal line impedances. High speed system operation is 
ensured since line reflections are virtually eliminated when terminated lines are used. Cross-talk is minimized by low signal amplitudes and low 
line impedances. 

The typical data delay in a system is approximately (30+1.3L) ns, where L is the distance in feet separating the driver and receiver. This 
delay includes one gate delay in both the driver and receiver. 

Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output current. The driven line is selected by 
appropriate driver-input logic levels. The voltage difference is approximately: 

VDIFF=i1/2lO(on) '"T 
High series Ime resistance will cause degradation of the signal. The receivers, however, will detect signals as low as 25 mV (or less). For normal 
line resistances, data may be recovered from lines of several thousand feet in length. 

Line-termination resistors (R j) are required only at the extreme ends of the line. For short lines, termination resistors at the receiver only may 
prove adequate. The signal amplitude will then be approximately: 

Vdiff - 'O(on) • Rt 



DATA-BUS OR PARTY-LINE SYSTEM 



RECEIVER 1 



rt>rCD-'rt>?S3 



I — w^ 
■X I— vvv- 



DATA A 
INPUT g 






TWISTED-PAIR LINE 






iI^^r^I>-~ 






STROBES 
RT 



-* \AAr-i 



The strobe feature of the receivers and the inhibit feature of the drivers allow the 55107A/75107A dual line circuits to be used in data-bus or 
party-line systems. In these applications, several drivers and receivers may share a common transmission line. An enabled driver transmits data 
to all enabled receivers on the line while other drivers and receivers are disabled. Data is thus time-multiplexed on the transmission line. The 
55107A/75107A device specifications allow widely varying thermal and electrical environments at the various driver and receiver locations. 
The data-bus system offers maximum performance at minimum cost. 
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APPLICATION (Cont'd) 
UNBALANCED OR SINGLE-LINE SYSTEMS 



55107 A/75107A or 
55108A/75108A 



VrefO- 




The 55107A/75107A dual line circuits may also be used in unbalanced or single-line systems. Although these systems do not offer the same 
performance as balanced systems for long lines, they are adequate for very short lines where environment noise is not severe. 

The receiver threshold level is established by applying a dc reference voltage to one receiver input terminal. The signal from the transmission 
line is applied to the remaining input. The reference voltage should be optimized so that signal swing is symmetrical about it for maximum 
noise margin. The reference voltage should be in the range of —3.0 V to +3.0 V. It can be provided by a voltage supply or by a voltage divider 
from an available supply voltage. 



PRECAUTIONS IN THE USE OF 55/75107A AND 55/75108A DUAL LINE RECEIVERS 

The following precaution should be observed when using or testing 55107A/75107A line circuits: 



When only one receiver in a package is being used, at least one of the differential inputs of the unused receiver should be terminated at some 
voltage between —3.0 V and +3.0 V, preferably at ground. Failure to do so will cause improper operation of the unit being used because of 
common bias circuitry for the current sources of the two receivers. 



INCREASING COMMON-MODE INPUT 
VOLTAGE RANGE OF RECEIVER 




FOR BALANCED, TERMINATED LINES, 
Zo=2Ri+2R2 



The 55107A/75107A and 55108A/75108A line receivers feature a 
common-mode input voltage range of ±3.0 V. This satisfies the require- 
ments for all but the noisiest system applications. For these severe noise 
environments, the common-mode range can be extended by the use of 
external input attenuators. Common-mode input voltages can in this 
way be reduced to ±.3.0 V at the receiver input terminals. Differential 
data signals will be reduced proportionately. Input sensitivity, input 
impedance and delay times will be adversely affected. 



55108A/75108A DOT-OR OUTPUT CONNECTIONS 



55108A/75108A 




55108A/75108A 




^ 



DOT-OR 
CONNECTION 



The 55108A/75108A line receivers feature an open-collector-output 
circuit that can be connected in the DOT-OR logic configuration with 
other 55108A/75108A outputs. This allows a level of logic to be 
implemented without additional logic delay. 
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55109 • 75109 • 55110 • 75110 

DUAL LINE DRIVERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 55109/75109 and 55110/75110 are Dual Line Drivers featuring 
independent channels with common supply voltage and ground terminals. The major difference 
between the 55109/75109 and the 55110/75110 drivers is the output-current specification. The 
output current is nominally 6 mA for the 55109/75109 and 12 mA for the 55110/751 10. The driver 
circuits have a constant output that is switched to either of two output terminals by the appropriate 
logic levels at the input terminals. The output current can be switched off by appropriate logic levels 
at the inhibit inputs. The circuit also features an inhibit input that is common to both drivers, 
providing more circuit versatility. The common-mode voltage range of the driver outputs is —3.0 V to 
+10 V, which allows a common-mode voltage on the line without affecting the driver performance. 
For application information see 55107A • 75107A • 55108A • 75108A data sheet. 



• HIGHSPEED 

• STANDARD SUPPLY VOLTAGES 

• DUAL CHANNELS 

• TTL INPUT COMPATIBILITY 

• CURRENT-MODE OUTPUT (6mA or 12mA TYPICAL) 

• HIGH OUTPUT IMPEDANCE 

• HIGH COMMON-MODE OUTPUT VOLTAGE RANGE (-3V to 10V) 

• INHIBITOR AVAILABLE FOR DRIVER SELECTION 



CONNECTION DIAGRAM 


14-LEADDIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A, 9A 


INPUT r- 
1A L. 


1 


jv. 


INPUT p- 

INH r— 
^^ 4 


?HT 


T OUTPUT 

2 ^"^ 

ni OUTPUT 


INH I— 
2C l- 




11 


bi 


INPUT |— 
2A l- 


-n INH 

Q ° 


INPUT 1-^ 
2B L 


^om 


T OUTPUT 
J 2Z 


GND ^ 




-^ OUTPUT 
J 2Y 


ORDER INFORMATION 


TYPE PART NO. 


55109 SN55109J 


75109 SN75109J 


75109 SN75109N 


55110 SN55110J 


75110 SN75110J 


75110 SN75110N 



EQUIVALENT CIRCUIT 



NOTES: 

1 . Component values shown are 
nominal. 




% 



^L^ 



^Z7^ 



< 



1^ 



6-75 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage V+ (See Note 1 ) 

Supply Voltage V_ (See Note 1) 

Logic and Inhibitor input Voltages (See Note 1) 

Common-Mode Output Voltage (See Note 1) 

Operating Free-Air Temperature Range 
55109/55110 
75109/75110 

Storage Temperature Range 

Hermetic DIP (SN55/75109J, SN55/75110J) 
Molded DIP (SN75109N, SN75110N) 

Lead Temperature 

Hermetic DIP (soldering, 60 seconds) 
Molded DIP (soldering, 10 seconds) 

Notes on the following pages. 





7 V 




-7 V 




5.5 V 




-5 to 12 V 


55' 


'Cto+125°C 




3°Cto+70°C 


65 


'Cto+ISO^C 


55' 


'Cto+125°C 




300° C 




260° C 



55109 • 75109 



ELECTRICAL CHARACTERISTICS [±4.5 V < Vs < ±5.5 V, -55°C <Ta < +125°C, (Note 2) V+ = Max., V- = Max. unless otherwise specified] 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input HIGH Current 


V|N = 2.4V 






40 


mA 


V|N = MAX. V+ 






1.0 


mA 


Input LOW Current 


V|N = 0.4V 






-3.0 


mA 


Inhibit Input HIGH Current 


ViNHIBIT = 2.4V 






40 


mA 


V|NHIBIT = MAX.V+ 






1.0 


mA 


inhibit Input LOW Current 


V|NHIBIT = 0-4V 






-3.0 


mA 




ViNHIBIT = 2.4V 






80 


mA 




V|NHIBIT = MAX.V+ 






2.0 


mA 


Common-Inhibit LOW Current 


V|NHIBIT = 0-4V 






-6.0 


mA 


ON-STATE Output Current 


V+ = MAX.,V- = MAX. 






7.0 


mA 


V+ = MIN., V- = MAX. 


3.5 






mA 


OFF-STATE Output Current 


V+ = MIN., V- = MIN. 






100 


HA 


Ice + <0N) Supply Current with Driver Enabled 


V|N= 0.4 V,V,NHIBIT = 2.0 V _J 




18 


30 


mA 


•CC ~ <0N) Supply Current with Driver Enabled 


V,N = 0.4 V,V|NHlBiT = 2.0 V 




-18 


-30 


mA 


'CC ■*■ (OFF) Supply Current with Driver Inhibited 


V,N= 0.4 V,V,NHIBIT = 0.4 V 




18 




mA 


'CC ~ (OFF) Supply Current with Driver Inhibited 


V,|S| = 0.4 V,V|NHIBIT = 0.4 V 




-10 




mA 


AC CHARACTERISTICS .[V+ = 5 V, V- = -5 V, Ta = 25°C (See Test Circuit)] 


tpLH (L) 


Propagation Delay Time (Logic Inputs) 




9.0 


15 


ns 


tpHL (L) 


Propagation Delay Time (Logic Inputs) 




9.0 


15 


ns 


tpLH (l> 


Propagation Delay Time (Inhibitor Inputs) 




16 


25 


ns 


tPHL (1) 


Propagation Delay Time (Inhibitor Inputs) 




13 


25 


ns 



55109,75109 
OUTPUT CURRENT 
AS A FUNCTION OF 
LOGIC INPUT VOLTAGE 
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55109, 75109 

SUPPLY CURRENT WITH 

DRIVER ENABLED 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 





36 


1 1 
V|L(L)-0.4V 
V|H(I)»2V 














V+ = 5V 


















V- = -BV 
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?B 








— 1 
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76 100 126 



V|(U - LOGIC INPUT VOLTAGE - V 



Ta - AMBIENT TEMPERATURE - °C 
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RECOMMENDED OPERATING CONDITIONS 


(Note 3) 
















55109 
55110 


75109 
75110 








MIN. 


NOM. 


MAX. 


MIN. 


NOM. 


MAX. 


UNIT 


V+ Positive Supply Voltage (Note 1) 




4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


V 


V- Negative Supply Voltage (Note 1) 




-5.5 


-5.0 


-4.5 


-5.25 


-5.0 


-4.75 


V 


Positive Common Mode Output Voltage 
(Notel) 









10 







10 


V 


Negative Common Mode Output Voltage 
(Notel) 




-3.0 







-3.0 







V 



55110. 75110 
ELECTRICAL CHARACTERISTICS [+4.5 V < Vs < ±5.5 V, -55°C < T^ < +1 25°C, (Note 2) V+ = Max., V- = Max. unless otherwise specified] 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input HIGH Current 


V|N = 2.4V 






40 


mA 


V||\| = Max. V+ 






1.0 


mA 


Input LOW Current 


V||M=0.4 V 






-3.0 


mA 


Inhibit Input HIGH Current 


V|NHIBIT = 2.4V 






40 


mA 


V|NHIBIT = Max. V+ 






1.0 


mA 


Inhibit Input LOW Current 


V|NHIBIT = 0.4 V 






-3.0 


mA 


Common-Inhibit Input HIGH Current 


V|NHIBIT = 2.4V 






80 


HA 


V|NHIBIT=Max.V+ 






2.0 


mA 


Common-Inhibit Input LOW Current 


V|NHIBIT = 0-4 V 






-6.0 


mA 


ON-STATE Output Current 


V+ = Max., V- = Max 






15 


mA 


V+ = Min., V-=Max. 


6.5 






mA 


OFF-STATE Output Current 


V+ = Min., V-=Min. 






100 


mA 


'CC ■*" (Ol^) Supply Current with Driver Enabled 


V,|M = 0.4 V,V,|MHIBIT = 2.0 V 




23 


35 


mA 


'CC ~ ^Ol^' Supply Current with Driver Enabled 


V||M= 0.4 V,V||S|HIBIT = 2.0 V 




-34 


-50 


mA 


'CC ■*" (OFF) Supply Current with Driver Inhibited 


V,|M = 0.4 V,V|NHIBIT = 0.4 V 




21 




mA 


•cC - (OFF) Supply Current with Driver Inhibited 


V,N = 0.4 V,V|NHIBIT = 0.4 V 




-17 




mA 


AC CHARACTERISTICS [V+ = 5 V. V 5 V, Ta = 25°C (See Test Circuit)] 


tpLH (L) 


Propagation Delay Time (Logic Inputs) 




9.0 


15 


ns 


tpHL (L) 


Propagation Delay Time (Logic Inputs) 




9.0 


15 


ns 


tpLH (1) 


Propagation Delay Time (Inhibitor Inputs) 




16 


25 


ns 


tpHL (1) 


Propagation Delay Time (Inhibitor Inputs) 




13 


25 


ns 



55110,75110 
OUTPUT CURRENT 
AS A FUNCTION OF 
LOGIC INPUT VOLTAGE 



55110,75110 

SUPPLY CURRENT WITH 

DRIVER ENABLED 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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= 5V 
= -5V 














Ta 


= 26''C 


(II 
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-^ 
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1 
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— 


5110 
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V|L 


U = 

n = 2v 


4V 












V- 


5V 
-5V 





1.1 1.2 1.3 1.4 1.5 -75 -50 -26 25 50 75 100 126 

V|(L) - LOGIC INPUT VOLTAGE - V Ta - AMBIENT TEMPERATURE - °C 

NOTES: 

1. These voltage values are with respect to the network ground terminal. 

2. Specifications apply from 0°C to +70°C for the 75109 and 75110. Guaranteed supply voltage range is ±4.75 V to ±5.25 V for the 75109 
and 75110. 

3. When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 
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SWITCHING CHARACTERISTICS 
TEST CIRCUIT 



n 



GENERATOR 



1 






ri 



1 



-l-Ci 

on T"' 



rl -J-Ci 



D OTHER CHANNEL I 

""T 



NOTES: 1. The pulse generators have the following characteristics: Zgut ~ 50S2, t^ = tf = 10 ± 5ns, tpi = 500ns, PRR = 1MHz, tp2 = 1ms, 
PRR = 500kHz. 

2. C|_ includes probe and jig capacitance. 

3. For simplicity, only one channel and the inhibitor connections are shown. 



VOLTAGE WAVEFORMS 



LOGIC 
INPUT 
AorB 



INHIBITOR 
INPUT 
CorD 

'PLH(U 
OUTPUT 



_/ 



_f^\:^:_/~\ 



•PHL(L) 



"^ c — 

— 'r— 50% — jf— 50% 



■•PLH(I) 



—J ^—50% 



•PHUI) 
OFF 



-'PLHID 



PROPAGATION DELAY TIME 

(LOGIC INPUTS) 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



g 20 

1 

5 

H 

o 

i - 

1 

o 


V+ = 5V 
V- = -5V 
RL = 60n 
Cl = 40pF 
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75109 
7B110 


H 
1 






- 
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-4 
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—^ 
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LH(U 


and tp 


lUU 









-7B -50 -25 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - °C 



TRUTH TABLE 



Logic Inputs 


Inhibit Inputs 


Outputs 




A 


B 


C 


D 


Y 


Z 




X 


X 


L 


X 


OFF 


OFF 


INHIBITED 


X 


X 


X 


L 


OFF 


OFF 


INHIBITED 


L 


X 


H 


H 


ON 


OFF 




X 


L 


H 


H 


ON 


OFF 




H 


H 


H 


H 


OFF 


ON 





H = HIGH Input >\/\^> 2.0 Volts 
L = LOW Input < V|L < 0.8 Volts 
X = Either HIGH or LOW 
OFF = Output Transistor Is OFF 
ON = Output Transistor is ON 

PROPAGATION DELAY TIME 

(INHIBITOR INPUTS) 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



v+ = 

V- 


1 

5V 
-5V 














hl = 
cl = 


5on 

40pF 






















75109 
75110 














^~ 


— 1 
I 














^^ 


^ 




■^ 


■ 


^^ 


^ 


■^ 


1 






* 


"^t?t 


v.0> 





























50 75 100 125 



Ta - AMBIENT TEMPERATURE - 



APPLICATIONS 



55109/75109 or 
55110/75110 



* CO 



INHIBIT ~l J 1 

"•—* ■' vo = io-R 

A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred for minimum noise and cross-talk 
problems. For large signal swings, the high output current (12 mA) of the 551 10/751 10 is recommended. Drivers may be parallelled for higher 
current. The unused driver output must be tied to ground. The following precaution should be observed when using or testing 55/75109 and 
55/751 10 dual line drivers. 

When only one driver in a package is being used, the outputs of the other driver 
must either be grounded or inhibited in order to prevent excess power dissipation. 
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55325/75325 

MEMORY DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION-The 55325 and 75325 are Memory Drivers for use in magnetic mem- 
ories constructed on a silicon ship using the Fairchild Planar* process. The device contains four 
600 mA switches, two source switches and two sink switches that can be selected by the appropriate 
logic input and appropriate strobe. The device has adequate base drive to source currents up to 375 mA 
with Vcc2 of 15 V or 600 mA with VcC2 voltage of 24 V. In applications requiring drive to source 
currents greater than 375 mA, an external resistor may be used to regulate the source base current to 
within +5% and reduce the power dissipation to allow higher source currents at higher ambient 
temperatures. 

Internal voltage surge protection of each of the output sink transistors is provided for switching 
inductive toads. 



600 mA OUTPUT CAPABILITY 

FAST SWITCH TIMES 

OUTPUT SHORT-CIRCUIT CURRENT 

DUAL SINK AND DUAL SOURCE OUTPUTS 

MINIMUM TIME SKEW BETWEEN ADDRESS AND OUTPUT CURRENT RISE 

24 V CAPABILITY 

TTL OR DTL COMPATIBLE 

SOURCE BASE DRIVE EXTERNALLY ADJUSTABLE 

INPUT CLAMP DIODES 



EQUIVALENT CIRCUIT 



COLLECTORS ^ 




^^DS 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 7B,9B 



SOURCE 
COLLECTORS 



c 

wQ 2 

a[;;3 

Sl[^4 
cP 6 
vIdP 8 



] Vcc2 
5 ] X 

14 ] B 
3 ] R NODE 
2 J Rint 
II ^ D 

9 3 Vcci 



ORDER INFORMATION 
TYPE PART NO. 

55325 SN55325J 

75325 SN75325J 

75325 SN75325N 



LOGIC DIAGRAM 

I 



n 



SOURCE 0~" 
COLLECTORS 



w O- 



H— -O VCC2 



si o- 

STROBES 

S2 O- 




n n 



-O 



I I 



POSITIVE LOGIC TRUTH TABLE 



ADDRESS INPUTS 


STROBE INPUTS 


OUTPUTS (Note 3) 


SOURCE 


SINK 


SOURCE 


SINK 


SOURCE 


,SINK 


A B 


C 


D 


SI 


S2 


W 


X 


Y Z 


L H 


X 


X 


L 


H 


ON 


OFF 


OFF OFF 


H L 


X 


X 


L 


H 


OFF 


ON' 


OFF OFF 


X X 


L 


H 


H 


L 


OFF 


OFF 


ON OFF 


X X 


H 


L 


H 


L 


OFF 


OFF 


OFF ON 


X X 


X 


X 


H 


H 


OFF 


OFF 


OFF OFF 


H H 


H 


H 


X 


X 


OFF 


OFF 


OFF OFF 



H = HIGH level, L = LOW level, ) 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Vcci (Note 1) 

Supply Voltage Vcc2 (Mote 2) 

Input Voltage (Any Address or Strobe Input) 

Storage Temperature Range 

Hermetic DIP (SN55325J, SN75325J) 

Molded DIP (SN75325N) 
Operating Temperature Range 

Hermetic DIP 

Military (SN55325J) 
Commercial (SN75325J) 

Molded DIP(SN75325N) 
Internal Power Dissipation (Note 2) 
Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 

Molded DIP (Soldering, 10 seconds) 



7.0 V 


25 V 


5.5 V 


65°Cto+150°C 


55°Cto+125°C 


55°Cto+125°C 


0''Cto+ 70°C 


0°Cto+ 70°C 


800 mW 


300° C 


260° C 



55325 
ELECTRICAL CHARACTERISTICS (-55°C < Ta < 125°C unless otherwise specified, Ta = 25°C for typical values) 



PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Input HIGH Voltage 


V|H 


Fig. 1 & 2 


2.0 


V 


Input LOW Voltage 


V|L 


Fig. 3 8e4 


0.8 


V 


Input Clamp Diode Voltage 


VCD 


Vcci = 4.5 V, Vcc2 = 24 V 
l|N =-10mA,TA = 25°C 
Fig. 5 


-1.3 -1.7 


V 


Source-collectors Terminal Off-state Current 


•off 


Vcci = 4.5 V,VcC2 = 24 V 
Fig. 1 


Full Range 


500 


mA 




Ta = 25° C 


3.0 150 


mA 


Sink Output HIGH Voltage 


VOH 


Vcci = 4.5 V, Vcc2 = 24 V 
l0 = 0'F'9-2 


19 23 


V 




Source Outputs 


Vsat 


Vcci = 4.5 V,Vcc2 = 15 V 
Rl = 24n, 1 source «=« -600 mA 
See Note 3, 4 & Fig. 4 


Full Range 


0.9 


V 


Saturation Voltage 


Ta = 25°C 


0.43 0.7 


V 


Sink Outputs 


Vcci =4.5V,Vcc2 = ''5V 
Rl = 24n, lsink'*'600 mA 
See Note 3, 4 & Fig. 3 


Full Range 


0.9 


V 




Ta = 25° C 


0.43 0.7 


V 


Input Current at Maximum 


Address Inputs 


l|N 


Vcci = 5.5 V, Vcc2 = 24 V 
V|N =5.5V. Fig. 5 


1.0 


mA 


Input Voltage 


Strobe Inputs 


2.0 


mA 


Input HIGH Current 


Address Inputs 


l|H 


Vcci =5.5V,Vcc2=24V 
V|N=2.4V,Fig.5 


3.0 40 


luA 


Strobe Inputs 


6.0 80 


mA 


Input LOW Current 


Address Inputs 


l|L 


Vcci = 5.5 V, Vcc2 = 24 V 
V||v| = 0.4 V, Fig. 5 


-1.0 -1.6 


mA 


Strobe Inputs 


-2.0 -3.2 


mA 


Supply Current, All Sources 


From Vcci 


'CC(off) 


Vcci =5.5V,Vcc2 = 24V 
Ta = 25°C, Fig. 6 


14 22 


mA 


and Sinks Off 


From Vcc2 


7.5 20 


mA 


Supply Current from Vqc! < Either Sink On 


'cci 


Vcci = 5.5 V, Vcc2 = 24 V 
Isink = 50 mA, Ta = 25°C 
Fig. 7 


55 70 


mA 


Supply Current from Vcc2' Either Source On 


'CC2 


Vcci = 5.5 V, Vcc2 = 24 V 
'source = -50 mA, Ta = 25° C 
Fig. 8 


32 50 


mA 



NOTES: 

1. Voltage values are with respect to network ground terminal. 

2. For operation of 55325 above 70°C free air temperature, refer to Dissipation Derating Curve, Figure 13. 

3. Not more than one output Is to be on at any one time. 

4. Parameters measured using the following pulse techniques; t^ = 200 jus, duty cycle < 2%. 
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75325 
ELECTRICAL CHARACTERISTICS (0°C < T^ < 70°C, T/^ = 25°C for typical values unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. TYP. MAX. 


UNITS 


Input HIGH Voltage 


V|H 


Fig. 1 & 2 


2.0 


V 


Input LOW Voltage 


V|L 


Fig.3&4 


0.8 


V 


input Clamp Diode Voltage 


VcD 


Vcci=4.5V,Vcc2 = 24V 
l|N =-10mA,TA = 25°C 
Fig. 5 


-1.3 -1.7 


V 


Source-collectors Terminal Off-State Current 


'off 


Vcci = 4.5 V, Vcc2 = 24 V 
Fig. 1 


Full Range 


200 


HA 


Ta = 25° C 


3.0 200 


HA 


Sink Output HIGH Voltage 


VOH 


Vcci = 4.5 V, Vcc2 = 24 V 
l0 = 0, Fig.2 


19 23 


V 




Source Outputs 


Vsat 


Vcci=4.5V,VcC2 = '"5V 
Rl = 24n, lsource**-600 mA 
See Note 4 & Fig. 3 


Full Range 


0.9 


V 


Saturation Voltage 


Ta = 25°C 


0.43 0.75 


V 


Sink Outputs 


Vcci =4.5V.Vcc2 = 15V 
R|_ = 24n, Isink^'BOO mA 
See Note 4 & Fig. 4 


Full Range 


0.9 


V 




Ta = 25''C 


0.75 




Input Current at Maximum 


Address Inputs 


•in 


Vcci = 5.5 V,Vcc2= 24 V 
V||M =5.5V, Fig. 5 


1.0 


mA 


Input Voltage 


Strobe Inputs 


2.0 


mA 


Input HIGH Current 


Address Inputs 


>IH 


Vcci =5.5V,Vcc2=24V 
V||S| =2.4V, Fig. 5 


3.0 40 


HA 


Strobe Inputs 


6.0 80 


HA 


Input LOW Current 


Address Inputs 


l|L 


Vcci =5.5V,Vcc2=24V 
V|N=0.4V, Fig.5 


-1.0 -1.6 


mA 


Strobe Inputs 


-2.0 -3.2 


mA 


Supply Current, All Sources 


From Vcci 


'CC(off) 


Vcci =5.5V,Vcc2=24V 
Ta = 25''C, Fig. 6 


14 22 


mA 


and Sinks Off 


From Vcc2 


7.5 20 


mA 


Supply Current from Vcci. Either Sink On 


•CC1 


Vcci = 5.5 V,Vcc2= 24 V 
Isink = 50 mA, Ta = 25''C 
Fig. 7 


55 70 


mA 


Supply Current from VcC2' f'ther Source On 


'CC2 


Vcci = 5.5 V, Vcc2 = 24 V 
'source = -50 mA, Ta = 25° C 
Fig. 8 


32 50 


mA 



55325 • 75325 
SWITCHING CHARACTERISTICS (Vcci = 5.0 V, Ta = 25°C, See Test Circuit Figures 9 and 10) 



PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. TYP. 


MAX. 


UNITS 


*PLH 


Propagation Delay Time to Source Collectors 


9 


VcC2 = ''5V,RL = 24f2 
Cl = 25pF 


25 


50 




*PHL 


25 


50 


ns 


*TLH 


Transition Time to Source Outputs 


10 


Vcc2 = 20V, R|_ = 1 kS2 
Cl = 25pF 


55 


ns 


tTHL 


7.0 


*PLH 


Propagation Delay Time to Sink Outputs 


9 


VcC2 = ''5V,RL = 24n 
Cl = 25 pF 


20 


45 




*PHL 


20 


45 




*TLH 


Transition Time to Sink Outputs 


9 


VcC2 = 15V,RL = 24n 
Cl = 25pF 


7.0 


15 






9.0 


20 




*THL 




ts 


Storage Time to Sink Outputs 


9 


VcC2 = ''5V,RL = 24n 
Cl = 25pF 


15 


30 


ns 
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OFF-STATE CURRENT INTO SOURCE 

COLLECTORS AS A FUNCTION OF 

AMBIENT TEMPERATURE 



TYPICAL PERFORMANCE CURVES 

SINK OUTPUT HIGH 

VOLTAGE AS A FUNCTION 

OF AMBIENT TEMPERATURE 



SOURCE OR SINK SATURATION 

VOLTAGE AS A FUNCTION OF 

SOURCE CURRENT OR 

SINK CURRENT 



. 


A C W 












Vr.(-) = 24V 












SeeF 


ig. 1 












/ 
































f-Jl^ 














, 
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^3 

















-/ — 
























v 






/ 










S 






y 
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Vcci =4.5V 
VCC2=24V 
10 = 














ig. 2 
































































730 618 538 476 426 385 35012 
RL 48 41 36 31 28 26 24n 



-75 -50 -25 25 50 76 100 125 

Ta- AMBIENT TEMPERATURE -'C 



-75 -50 -25 25 50 75 100 126 

Ta - AMBIENT TEMPERATURE - °C 



260 300 350 400 450 500 550 600 660 
-'(source) "r l(sink) - SOURCE CURRENT or SINK CURRENT-mA 



SOURCE OR SINK SATURATION VOLTAGE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



SUPPLY CURRENT, ALL SOURCES 

AND SINKS OFF AS A FUNCTION OF 

AMBIENT TEMPERATURE 



VCCI 
VCC2 


= 4.5V 
= 15V 












SeeF 


gs. 3 ar 


d4 
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i^eoc 


-tX^ 
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-^ 









in^ 
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___ 




"T^ 


OOrrvA 


Ht=J^ 













































1 
ICCKoffI 














2 


Vcci = 5.5 V 
■VCC2=24V 
See Fig. 6 








■ 




-^ 














8 


InCJInffl 
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6 
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-75 -60 -25 25 60 75 100 125 

Ta-AMBIENT TEMPERATURE-°C 



-76 -60 -26 26 50 75 100 125 

Ta-AMBIENT TEMPERATURE-°C 



DCTESTCIRCUITSt 



PARAMETER MEASUREMENT INFORMATION 



9 24 V 



24V 



r\ 



SEE 
TEST 
TABLE 



vcc2 n 

SOURCE 
COLLECTORS 



^D 



^ 



^O Kj 



;=o 



^ 



' Vcci Gf 

04.5V 



I (off) 




SEE 
TEST 
TABLE 



JTL _r 



^O — 1^ 




TEST TABLE 



TEST TABLE 



A 


B 


SI 


GND 
2 V 


GND 
2 V 


2 V 

GND 



C 


D 


S2 


Y 


Z 


2 V 


4.5 V 


GND 


Vqh 


OPEN 


GND 


4.5 V 


2 V 


Vqh 


OPEN 


4.5 V 


2 V 


GND 


OPEN 


VOH 


4.5 V 


GND 


2 V 


OPEN 


VOH 



Fig 1 MoFF)ANDV|H 



Fig. 2 V,hANDVoh 



t Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 



DC TEST CI RCUrTS (Cont'd) '^ v 



350 n 

r 



OPEN 

o 



VCC2 1 

SOURCE 
COLLECTORS 



SEE 
TEST 
TABLE 



FO 



bb 



^ 



I 

V(sat) 

-o , I 

\ I (source) | 






^ 



I Vcci GND I 



1 



_0 OPEN 



4.5 V 

TEST TABLE 



A 


B 


SI 


W 


X 


0.8 V 
4.5 V 


4.5 V 
0.8 V 


0.8 V 
0.8 V 


GND 
OPEN 


OPEN 
GND 



Fig. 3 V|L AND SOURCE V(sat) <Note 4) 



24 V 

Q 



r 



5.5VO- 



V|NO 



INr 

I Vci 



1 



ir 



SEE 
TEST 
TABLE 



o 



^D — K 



€> 



^ 



-OOPEN 



=o- 



T 



'_. J 



5.5 V 
(4.5 V FOR 
TESTING V|) 



15 V 

Q 



SEE 
TEST 
TABLE 







l:^ 



CI GND I 



l(sink) 

I 



4.5 V 

TEST TABLE 



c 


D 


S2 


Y 


z 


0.8 V 
4.5 V 


4.5 V 
0.8 V 


0.8 V 
0.8 V 


Rl 

OPEN 


OPEN 

Rl 



Fig. 4 V|L AND SINK V(sat) (Note 4) 



TEST TABLES 
>|JiH 



APPLY V|N = 5.5 V, 






MEASURE Ijivj 


GROUND 


APPLY 5.5 V 


APPLY V|M = 2.4 V, 


MEASURE l|H 






A 


SI 


B, C,S2, D 


SI 


A, B 


C, S2. D 


B 


SI 


A, C. S2, D 


C 


S2 


A, SI, B, D 


S2 


C, D 


A, SI, B 


D 


S2 


A, SI, B, C 



V|,I|L 



APPLY V||v| = 0.4 V, 




MEASURE l|L 


APPLY 5.5 V 


APPLY l|N = -10 mA 


MEASURE VcD 




A 


S1, B, C,S2, D 


SI 


A, B, C, S2, D 


B 


A, S1,C, S2, D 


C 


A, SI, B,S2, D 


S2 


A, SI, B, C, D 


D 


A, SI, B, C, S2 



Fig. 5 V|N,VcDJiNJlH'ANDi|i, 



t Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS (Cont'd) 



PARAMETER MEASUREMENT INFORMATION 




VCC2 n 

SOURCE 
COLLECTORS 




S. 



o- 



^ 



^^D-l^ 



I Vccj GND 



It 




_J 




T 



l{source)=-50nfiA 



TEST TABLE 



5.5 V 

TEST TABLE 



c 


D 


S2 


Y 


Z 


GND 
5 V 


5V 
GND 


GND 
GND 


'(sink) 
OPEN 


OPEN 
'(sink) 



A 


B 


SI 


GND 
5 V 


5 V 
GND 


GND 
GND 



Fig. 6 icCKOFF) AND lcC2(0FF) 



SWITCHING CHARACTERISTICS 



Fig. 7 Iccir EITHER SINK ON 



Fig. 8 Icc2' EITHER SOURCE ON 



350 n < OPEN 

r 



INPUT 

Q 



PULSE 
GENERATOR 
See Note A 



>5on 




fO — < 



ic 




I VCCI GND I 



T 




-O OUTPUT Y OUTPUT 



T— r 




VOLTAGE WAVEFORMS 




TEST TABLE 



PARAMETER 


OUTPUT UNDER TEST 


INPUT 


CONNECT TO 5 V 


tpLHsndtpHL 


Source collectors 


A and SI 


B, C, D and S2 


B and S1 


A, C, D and S2 


*PLH' VhL' 
*TLH'*THL. 

and tg 


Sink output Y 


C and S2 


A, B, Dand SI 


Sink output Z 


D and S2 


A, B, C and SI 



NOTES: A. The pulse generator has the following characteristics: Zgut ~ 50 S2, duty cycle < 1%. 
B.' C|_ includes probe and jig capacitance. 

Fig. 9 SWITCHING TIMES 



t Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION (Cont'd) 
SWITCHING CHARACTERISTICS (Cont'd) 




VOLTAGE WAVEFORMS 



90% 
INPUT 1.5 V 



OV 




— VOH 



Vol 



TEST TABLE 



PARAMETER 


OUTPUT UNDER TEST 


INPUT 


CONNECT TO 5 V 


t-pLH^"=**THL 


Source output W 


A and SI 


B, C, D, and S2 


Source output X 


B and SI 


A, C, D, and S2 



NOTES: A. The pulse generator has the following characteristics: Zqu^j = 50 f2, duty cycle < 1%. 
B. C|_ includes probe and jig capacitance. 

Fig. 10 TRANSITION TIMES OF SOURCE OUTPUTS 



In memory-drive applications the 75325 
(or for full-temperature operation, the 
55325) can be connected in any of 
several ways. Typically, however, sources 
and sinks are arranged in pairs from 
which many drive-lines branch off as 
shown in Figure 11. Here each drive-line 
is served by a unique combination of 
two source/sink pairs so that a selection 
matrix is formed. To select drive-line 13, 
931 1 No. 1 must be set to 3 (with mode 
select HIGH), enabling source X of 
75325 No. 2 to drive lines 12 through 
15, and 9311 No. 2 must be set to 2, 
providing a sink at Y of 75325 No. 4 for 
drive-line 13 only. Alternatively, to drive 
current in drive-line 13 in the opposite 
direction, only the mode-select voltage 
would be changed from HIGH to LOW. 
The size of such a matrix is limited only 
by the number of drive-lines that a 
source sink pair can serve. This number 
in turn depends on the capacitive and 
inductive load that each drive-line of the 
particular system imposes on the driver. 



APPLICATIONS 



::§=0 



SOURCE STROBE 



-t->o-|- 
I J 



TIMING STROBE 



7^ 



MODE SELECT , 

(SOURCE/SINK)* 



.ol 






txxa 



vv 



s 



^"^"y"^ 



¥?¥¥ 



\y\i/\|/v!/ 



¥¥¥¥ 



v/yv/\y 



^^ 



X 4 GRID OF SOURCE-SINK 
FUNCTIONS AS A MATRIX TO 
T ONE OUT OF 16DRIVELINES 










I I 
I I 



HI 



J.J.A.'.AJ. J.J.J.A 



TO ADDITIONAL * i TO ADDITIONAL 



TTTI 



Fig. 11 75325 USED AS A MEMORY DRIVER TO SELECT ONE OF SIXTEEN DRIVE LINES 

NOTE A: This optional mode-select and timing-strobe technique can be used in place of the 9N40 mode-select and 9311 timing-strobe when 
minimum time skew is desired. 
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APPLICATIONS (Cont'd) 

EXTERNAL RESISTOR CALCULATION - A typical magnetic-memory word drive requirement is shown in Figure 12. A source-output 

transistor of one 75325 delivers load current (II). The sink-output transistor of another 75325 sinks this current. 

The value of the external pull-up resistor (Rext) ^o"" a particular memory application may be determined using the following equation: 



<ext 



16[VcC2(min)-Vs-2-2] 
II- 1-6 [Vcc2(min)-Vs- 2.91 



where: Rext '^ ''^ ^^' 

Vcc2(min) 's the lowest expected value of Vqc2 '" volts, 
Vs is the source output voltage in volts with respect to ground, 
l|_ is in mA. 



The power dissipated in resistor Rext <^ui'''^9 ^^^ '°3d current pulse duration is calculated using Equation 2. 

il 

PRext «* fVcC2(min) - Vs - 2] where: Ppext 'S in mW. 

16 

After solving for Rext' t^® magnitude of the source collector current (Ics^ '* determined from Equation 3. 

ICS*'0-9^'L where: Iqs 'S '" tjA. 
As an example, let Vcc2(min) = 20 V and Vl = 3 V while I l of 500 mA flows. 
Using Equation 1 , 1 6 (20 - 3 - 2.2) 

Rext = = 0.5 kn 



and from Equation 2, 



500 - 1 .6 (20 - 3 - 2.9) 

470 mW 



500 
PRext «*:j^ [20-3-2] 



(Equation 1) 



(Equation 2) 
(Equation 3) 



The amount of the memory system current source (Ics^ from Equation 3 is: 

ICS *« 0.94 (500) » 470 mA 
In this example the regulated source-output transistor base current through the external pull-up resistor (Rext^ a"^ the source gate is 
approximately 30 mA. This current and Iqs comprise II. 



TYPICAL APPLICATION DATA 
EXTERNAL RESISTOR CALCULATION (Cont'd) 




Ovs 
MEMORY I 

ELEMENT I 



^^ 



I I GND I 

NOTES: A. For clarity, partial logic diagrams of two 75325's are shown. 
B. Source and sink shown are in different packages. 
Fig. 12 



THERMAL INFORMATION 



55325 
DISSIPATION DERATING CURVE 



























s 


N, 












s 


N 












S 


^ 












V 














\ 


















1 DERATE 
M0.7mW'°C 




fromI 

75-C 1 










1 







100 no 120 



Ta-AMBIENT temperature-"c 



Fig. 13 
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7524-7525 

TWO CHANNEL CORE MEMORY SENSE AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAI. DESCRIPTION - The 7524 and 7525 are Two Channel Core Memory Sense Amplifiers 
constructed on a silicon chip using the patented Fairchild Planar* epitaxial process. They can be used 
for small (IK to 8K words) memories as well as larger memory systems. The devices are suitable for 
small core sizes facilitating very fast memory cycle times. The 7524 and 7525 feature tight threshold 
accuracy, fast response time, and independent strobe selection. Unit to unit variations are minimized 
so that individual adjustments of the threshold and strobe timing are not necessary. 
All logic inputs and outputs are fully TTL compatible. The 7524 and 7525 can be combined with the 
Fairchild MSI Quad Latch 9314 to provide complete memory data register capability. 

• ±2 mV THRESHOLD VARIATION 

• 25 ns PROPAGATION DELAY 

• DUAL INDEPENDENT STROBES 

• TTL COMPATIBLE 



ABSOLUTE MAXIMUM RATINGS 

Differential Input Voltage 

Supply Voltage 

Logic Input Voltage 

Power Dissipation 

Storage Temperature 

Hermetic DIP (SN7524J, SN7524J) 
Molded DIP (SN7524N, SN7525N) 

Operating Temperature 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 
Molded DIP (Soldering, 10 seconds) 

Signal Input 
Reference Input 



±5.0 V 

±7.0 V 

+5.5 V 

730 mW 

-65°Cto+150°C 

-55°Cto+125°C 

0°Cto+70°C 

+300° C 
+260°C 

±3.0 V 
±3.0 V 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68 



cext 


C^ " 


^ ,6 


1 


v+ 


INPUT Al 


z 


2 


15 


1 


STROBE A 


INPUT A2 


c 


3 


14 


1 


OUTPUT A 


-Vref 


c: 


4 


13 


1 


GND2 


+ VREF 


c 


5 


12 


2 


OUTPUT B 


INPUT B1 


i: 


6 


11 


2 


STROBE B 


INPUT B2 


c 


7 


10 


1 


NC 


V- 


c 


8 


9 


1 


GND1 



ORDER INFORMATION 
TYPE PART NO. 

7524 SN7524J 

7525 SN7525J 



BLOCK DIAGRAM 



STROBE A (15) 
Q 



I AMP^— 

I 
I 

I 
I 

o-p; — 



to- 



^Ch- 



OUTPUT B 
(12) 

i i 



Cext v- v+ strobe b gnd i gnd 2 

(1) (8) (16) (11) (9) (13) 
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Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 7524 • 7525 



7524 • 7525 
ELECTRICAL CHARACTERISTICS {V+ = 5.0 V, V_ = -5.0 V, 0°C to +70°C either amplifier unless otherwise specified). 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


7524 

Differential Input Threshold Voltage 


Vref=15mV 


11 




19 


mV 


Vref = 40 mV 


36 




44 


mV 


7525 

Differential Input Threshold Voltage 


Vref=15mV 


8.0 




22 


mV 


Vref = 40 mV 


33 




47 


mV 


The following specifications apply to either the 7524 or the 7525: 


Threshold 

Voltage 

Range 


Minimum 






10 




mV 


Maximum 






50 




mV 


Threshold Uncertainty 






±2.0 




mV 


Differential Input Bias Current 


V|M = inV 




15 


75 


mA 


Differential Input Offset Current 


Vim o = omv 




1.0 




mA 


Differential Input Impedance 


f= 1.0 kHz 




2.5 




kJ2 


Positive Supply Current 


Ta=25°C,V+= 5.25 V, 
V- = -5.25 V 




25 


40 


mA 


Negative Supply Current 


Ta = 25°C,V+ = 5.25 V, 
V- = -5.25 V 




10 


20 


mA 


Output Short-Circuit Current 


V+ = 5.25 V, V- = -5.25 V 


2.1 




3.5 


mA 


LOGIC INPUT/OUTPUT CONDITIONS (See Fig. 2) 


Output HIGH Voltage 


1 Load = 400 nA 
V|N(-|) Strobe = 2.0 V 
V||\|(o) Strobe = 0.8 V 
V+ = 4.75 V, V- = -4.75 V 


2.4 


3.9 




V 


Output LOW Voltage 


1 Sink= 16 mA 

V|N(0) Strobe = 0.8 V 

V+ = 4.75 V, V- = -4.75 V 




0.25 


0.4 


V 


Input HIGH Voltage 
(Strobe Inputs) 


V|N(0) Strobe = 0.8 V 

V+ = 4.75 V, V- = -4.75 V 


2.0 






V 


Input LOW Voltage 
(Strobe Inputs) 


V|N(1) Strobe = 2.0 V 

V+ = 4.75 V, V- = -4.75 V 






0.8 


V 


Input LOW Current 
(Strobe Inputs) 


V|M(o) Strobe = 0.4 V 

V+ = 5.25 V, V- = -5.25 V 




-1.0 


-1.6 


mA 


Input HIGH Current 
(Strobe Inputs) 


V||v|(-i) Strobe = 2.4 V 

V+ = 5.25 V, V- = -5.25 V 






40 


HA 


V||\|(i) Strobe = V+ 

V+ = 5.25 V, V- = -5.25 V 






1.0 


mA 


AC CHARACTERISTICS Ta = 25°C 


Common Mode Input Firing Voltage 


tr = tf < 1 5 ns 
tp = 50 ns 




±3.0 




V 


Differential Input Overload 
Recovery Time 


V|N+2.0V, 
tr = tf = 20 ns 




20 




ns 


Common Mode Input Overload 
Recovery Time 


V|NCM = ±2.0V, 
tr = tf = 20 ns 




20 




ns 


Input to Output Delay 
(See Figure 1) 


tpd(1)D 
tpd (0) D 




25 
35 


40 


ns 
ns 


Strobe to Output Delay 
(See Figure 1) 


tpd (1) Strobe 
tpd (0) Strobe 




15 
25 


30 


ns 
ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 7524 • 7525 



TYPICAL PERFORMANCE CURVES FOR 7524 AND 7525 



THRESHOLD VOLTAGE 

AS A FUNCTION OF 
REFERENCE VOLTAGE 



50 


-V- 




TO 7 














/ 


1 


°c 










/ 


















/ 






lL 30 














/ 


















/ 










3 20 










/ 


















/ 














^ .0 






/ 



























































THRESHOLD VOLTAGE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



i 21 

i 19 

S 18 
17 



1 

VBFc-20niV 










'^ ^ 















































■- 







































REFERENCE VOLTAGE - Vn 



+ 5.0 
SUPPLY VOLTAGE - V, 



DIFFERENTIAL INPUT BIAS 

CURRENT AS A FUNCTION 

OF AMBIENT TEMPERATURE 



v+- 

V-. 


5V 
5V 












-^ 




















"-. 


.^ 
















"^ 


^ 































CO' 



10 20 30 40 50 60 70 
AMBIENT TEMPERATURE - T. - °C 



DIFFERENTIAL INPUT OFFSET 

CURRENT AS A FUNCTION OF 

AMBIENT TEMPERATURE 



■a 

-?1.0 



fe 0.6 



v+ = 

V-. 


5V 
-5V 


























N, 

























































10 20 30 40 50 60 70 

AMBIENT TEMPERATURE -^/^-°C 



INPUT HIGH CURRENT 

AS A FUNCTION OF 

INPUT VOLTAGE 



10 


V-t 


;i 


















■S. 8.0 


c 














/ 


















/ 


/ 


1 6.0 
















y 


/ 
















/ 


/ 


















/ 


/ 
















t 


/ 










1 2.0 








/ 


/ 


















/ 














n 






^' 

















1.0 2.0 3.0 4.0 
INPUT VOLTAGE-V,„-V 



INPUT LOW CURRENT 

AS A FUNCTION OF 

INPUT VOLTAGE 



-2.00 

-1.75 

<: 
E 

3-1.50 
7-1.25 
i-1.00 
|-0.75 
|-0.50 
-0.25 



v+- 

V-- 


5V 
-5V 














Ia- 


b't 
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"^ 


■^ 


V 
















^ 






























1 











0.25 0.50 0.75 l.OO 1.25 1.50 1.75 2.00 
INPUT VOLTAGE-V|n-V 



OUTPUT VOLTAGE AS A 

FUNCTION OF DIFFERENTIAL 

INPUT VOLTAGE 



5.0 


V+-5V 
V- = -5V 


~\ 1 1 1 

Iload--«»ma 








Ta 25 C 














Irw 


15mV 


^ / 


/ 


i 












k 




^m 


25 m 


/ ' . 




° "B 
















-^REF 


35 m 


1/ 
1 


- 


° 














I 


, 










V. 


\v 


_ 


/ / 


/ 



-50 -40 -30 -20 -10 10 20 30 40 50 
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OUTPUT LOW VOLTAGE 

AS A FUNCTION OF 

SINK CURRENT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 7524 • 7525 



PROPAGATION DELAY 



TEST CIRCUITS 



VOLTAGE WAVEFORMS 



DIFFERENTIAL INPUT 



PULSE 
GENERATOR 
(SEE NOTED 



50 |50 



VCC2 Vref=20i"V Vfcci 

n 






A 



288(1 1 288a 

O A OUTPUT 



15pF 



PULSE 
SENERATOR 

(SEE NOTED 



-jC 20mV X-20mV -f- 20mV Jt- 

/[ 3 ii Tx A- 

— 'Pl-*j " |- <P2 -\ 



-1 



J. — \ Sl J. — Sl 

J\. — !_.p2 -JV? ^— «pi^N 

I I 'pdd) STROBE J »- — 

'pd(l)D A | — — I— 'pd(0| D ^__^_^ 



STROBE 

- ViNioi 
STROBE 

- VouT(l) 

- VoUT(O) 



NOTES: 

1. Pulse generators have the following characteristics: 

ZquT = 50 n, tr = tf = 15 (±5) ns, tpi = 100 ns, tp2 = 300 ns, 
PRR = 1 MHz. 

2. Strobe input pulse is applied to Strobe A when inputs A-j - A2 
are being tested and to Strobe B when inputs B-j - B2 are being 
tested. 

3. C-) includes probe and jig capacitance. 



Fig. 1 



DC TEST 



^ 



»CC2 

J_.. 

{> 

1> 



i=D- 



X>' 



vcci 



JlOOpF 



-^---^,- 



■load 



VOUT 



VOUT 







TEST 


TABLE 








TYPE 


INPUTS 


Vref 


vi'N D 


OUTPUT 


Vqut 


'sink 


'load 




A'j - A2 or B-j - B2 


15nnV 


<11 mV 


<0.4 V 


16 mA 


- 


7524 


Ai - A2 or Bi - B2 


15 mV 


> 19 mV 


>2.4 V 


- 


-400 mA 


A-i - A2 or Bi - B2 


40 mV 


<36mV 


<0.4 V 


16 mA 


- 




Ai - A2 or Bi - B2 


40 mV 


>44 mV 


>2.4 V 


- 


-400 mA 




A"! - A2 or Bf - B2 


15mV 


< 8mV 


<0.4 V 


16 mA 


- 


7525 


Ai - A2 or Bi - B2 


15nnV 


>22mV 


>2.4 V 


- 


-400 mA 


Ai - A2 or Bi - B2 


40 mV 


<33mV 


<0.4 V 


16 mA 


- 




Ai - A2 or Bi - B2 


40 mV 


>47mV 


>2.4 V 


- 


-400 mA 



Fig. 2 
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75450A • 75451A • 75452 • 75453 • 75454 
75460A • 75461A • 75462A • 75463A • 75464A 

DUAL PERIPHERAL DRIVERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 75450A, 75451A, 75452, 75453, and 75454 are Dual General Purpose Interface Drivers that convert TTL 
and DTL logic levels to high current drive capability. The 75450A features two TTL NAN D gates and two uncommitted transistors. The 75451 A, 75452, 
75453 and 75454 feature two standard series 74 TTL gates in AND, NAND, OR and NOR configurations respectively, driving the base of two high 
voltage, high current, uncommitted collector output transistors. 

The 75460A series are functionally interchangeable with the 75450 series and are recommended for use in applications requiring a minimum collector to 
emitter breakdown voltage of 60 V. 

The 75450 series and 75460A series offer flexibility in designing high speed logic buffers, power drivers, lamp drivers, line drivers, MOS drivers, clock 
drivers and memory drivers. 

• HIGH SPEED SWITCHING 

• HIGH OUTPUT CURRENT CAPABILITY 

• UNCOMMITTED COLLECTOR OUTPUT DEVICES FOR HIGH OUTPUT VOLTAGE CAPABILITY 

• TTL OR DTL INPUT COMPATIBILITY 

• INPUT CLAMP DIODES 

• +5 VOLT SUPPLY VOLTAGE 

ABSOLUTE MAXIMUM RATINGS 









75451 A 


75461 A 




75450A 


75460A 


75452 
75453 
75454 


75462A 
75463A 
75464A 


Supply Voltage, Vqc 


7 V 


7V 


7 V 


7 V 


Input Voltage (See Note 1) 


5.5 V 


5.5 V 


5.5 V 


5.5 V 


Interemitter Voltage (See Note 2) 


5.5 V 


5.5 V 


5.5 V 


5.5 V 


Vcc to Substrate Voltage (See Note 6) 


35 V 


65 V 






Collector to Substrate Voltage (See Note 6) 


35 V 


65 V 






Collector-base Voltage 


35 V 


65 V 






Collector-emitter Voltage (See Note 3) 


30 V 


60 V 






Emitter-base Voltage 


5V 


5V 






Output Voltage (See Notes 1 and 4) 






30 V 


60 V 


Continuous Collector Current (See Note 5) 


300 mA 


300 mA 






Continuous Output Current (See Note 5) 






300 mA 


300 mA 


Continuous Total Power Dissipation (See Note 7) 


800 mW 


800 mW 


800 mW 


800 mW 


Operating Free-Air Temperature Range 


0°Cto70°C 


0°C to 70°C 


0°C to 70°C 


0°C to 70°C 


Storage Temperature Range 










Molded DIP 


-55°Cto 125°C 


-55°Cto 125°C 


-55°Cto 125°C 


-55°Cto 125°C 


Hermetic DIP 


-65°Cto 150°C 


-65°Cto 150°C 


-65°Cto150°C 


-65°Cto 150°C 


Lead Temperature 










Molded DIP (Soldering, 10 seconds) 


260° C 


260° C 


260° C 


260° C 


Hermetic DIP (Soldering, 30 seconds) 


300° C 


300° C 


300° C 


300°C 



NOTES: 

1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter input transistor. 

3. This value applies when the base-emitter resistance (Rbe) '^ equal to or less than 500 n. 

4. This Is the maximum voltage which should be applied to any output when it is in the off state. 

5. Both halves of these dual circuits may conduct rated current simultaneously.. 

6. For the 75450A and 75460A only, the substrate (Pin 8), must always be at the most negative device voltage for proper operation. 

7. Above 70 C ambient temperature, derate linearly at 8.3 mW/ C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

75450A 
DUAL POSmVE-AND PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



OVcc 



1A O' 



GO 





2A O 



All resistor values in ohms. 



LOGIC FUNCTION 

Positive Logic: Y = AG (gate only) 

C = AG (gate and transistor) 



ORDER INFORMATION 

TYPE PART NO. 

75450A SN75450AJ 
75450A SN75450AN 



ELECTRICAL CHARACTERISTICS (Vcc = 5.0 V ±5%, Ta = 0°C to 70°C, unless otherwise noted) 
TTL Gates 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


1 




2 






V 


V|L 


Input LOW Voltage 


2 








0.8 


V 


VCD 


Input Clamp Diode Voltage 


3 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


VOH 


Output HIGH Voltage 


2 


Vcc = 4.75 V, V|L = 0.8V, 
lOH = -400 ijlA 


2.4 


3.3 




V 


Vol 


Output LOW Voltage 


1 


Vcc = 4.75 V, V|H = 2V, 
l0L = 16 mA 




0.22 


0.4 


V 


1, 


Input Current at Maximum 
Input Voltage 


Input A 


4 


Vcc = 5.25 V, V| = 5.5 V 






1 


mA 


'1 


Input G 






2 


1 lU 


Input HIGH Current 


Input A 


4 


Vcc = 5.25 V, V|=2.4V 






40 


mA 


■IH 


Input G 






80 


III 


Input LOW Current 


Input A 


3 


Vcc = 5.25 V, V|=0.4V 






-1.6 


mA 


ML 


Input G 






-3.2 


'OS 


Short -Circuit Output Current* 


5 


Vcc = 5.25 V 


-18 




-55 


mA 


iqch 


Supply Current, Output HIGH 


6 


Vcc = 5.25 V, V|=OV 




2 


4 


mA 


'CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V|=5V 




6 


11 


mA 



"•"All typical values at \/qq = 5 V, T^ = 25°C. 

+ Not more than one output should be shorted at a time. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 



75450A 



ELECTRICAL CHARACTERISTICS (VqC = 5.0 V ±5%, Ta = 0°C to 70°C, unless otherwise noted) Cont'd. 
Output Transistors 



SYMBOL 


PARAMETER 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V(BR)CBO 


Collector-Base Breakdown Voltage 


IC = 100iuA Ie = 


35 






V 


V(BR)CER 


Collector-Emitter Breakdown Voltage 


Ic=100mA RBE = 500n 


30 






V 


V(BR)EBO 


Emitter-Base Breakdown Voltage 


Ie = 100mA ic = 


5 






V 




Static Forward Current Transfer 
Ratio (Note 8) 


VcE = 3V, lc= 100 mA. 
Ta = 25°C 


25 








hen 


VcE = 3V, lc = 300 mA, 
Ta = 25° C 


30 








"FE 


Vce'=3V, Ic= 100 mA, 
Ta = 0°C 


20 










VcE = 3V, lc = 300 mA, 
Ta = 0°C 


25 








VBE(sat) 


Base-Emitter Voltage (Note 8) 


lB = 10mA, lc= 100 mA 




0.85 


1 


w 


lB = 30mA, lc = 300 mA 




1.05 


1.2 




VcE(sat) 


Collector-Emitter Saturation 
Voltage (Note 8) 


lB = 10mA, lc= 100 mA 




0.25 


0.4 


V 


lB = 30mA, lc = 300 mA 




0.5 


0.7 



^All typical va 
Note 8: These 



lues are at V^c = 5 V, Ta = 25 C. 

parameters must be measured using pulse techniques, ty^ = 300 Ms, duty cycle <2%. 



AC CHARACTERISTICS (Vqc = 5 V, Ta = 25°C) 
TTL Gates 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


12 


CL = 15pF, R|_ = 400n 




20 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




8 




ns 



Output Transistors 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


td 


Delay Time 


13 


IC = 200 mA, lB(i) = 20mA, 
lB(2) = -40mA, VBE(off) = -1 V, 
Cl = 15pF, RL = 50n 




8 




ns 


tr 


Rise Time 




12 




ns 


ts 


Storage Time 




7 




ns 


tf 


Fall Time 




6 




ns 



Gates and Transistors Combined 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


IC = 200 mA, Cl = 15pF, 
R|_ = 50n 




40 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



?Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

75451 A 
DUAL POSITIVE-AND PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



-OVcc 



CONNECTION DIAGRAM 
8-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



AO t 



BO- 



77\ 



s s 



^^^ 



-O GND 




■=■ Component values shown are nominal. 
All resistor values in ohms. 







TRUTH TABLE 




A 


B 


Y 


L 


L 




L 


(on state) 


L 


H 




L 


(on state) 


H 


L 




L 


(on state) 


H 


H 




H 


(off state) 



Positive Logic: Y = AB 



ORDER INFORMATION 

TYPE PART NO. 

75451 A SN75451AP 



H = HIGH Level, L = LOW Level 



ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%, Ta = 


0°C to 70° C, unless otherwise noted) 










SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


VCD 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


'oh 


Output HIGH Current 


7 


Vcc = 4.75 V, VoH = 30 V 
V|H = 2V 






100 


mA 


Vol 


Output LOW Voltage 


7 


Vcc = 4.75 V, V|L = 0.8V, 
l0L= 100 f"A 




0.25 


0.4 


v 


Vcc = 4.75 V, V||_ = 0.8V, 
'OL == 300 mA 




0.5 


0.7 




i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V| = 5.5 V 






1.0 


mA 


l|H 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


ma 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


'CCH 


Supply Current, Output HIGH 


10 


Vcc = 5.25 V, V| = 5 V 




7.0 


11 


mA 


'CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V| = V 




52 


65 


mA 



"•^All typical values are at V^c = 5 V, T^ = 25 C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0« 200 mA, CL = 15pF, 
RL = 50n 




45 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

75452 
DUAL POSITIVE-NAND PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



OVcc 



AO- 



BO- 




CONNECTION DIAGRAM 
8-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 




Ognd 



"=■ Component values shown are nominal. 
All resistor values In ohms. 

TRUTH TABLE 



A 


B 


Y 


L 


L 


H 




(off state) 


L 


H 


H 




(off state) 


H 


L 


H 




(off state) 


H 


H 


L 




(on state) 



Positive Logic: Y = AB 



ORDER INFORMATION 

TYPE PART NO. 

75452 SN75452P 



H = HIGH Level, L = LOW Level. 



ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%, Ta = 0°C to 70°C, unless otherwise noted) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


Vqd 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V. l|=-12mA 






-1.5 


V 


'OH 


Output HIGH Current 


7 


Vcc = 4.75 V, VoH = 30V, 
V|L = 0.8V 






100 


mA 


Vol 


Output LOW Voltage 


7 


Vcc = 4.75 V, V|H = 2V, 
Iql == lOO mA 




0.25 


0.4 


V 


Vcc = 4.75 V, V|H = 2V, 
Iql = 300 mA 




0.5 


0.7 


i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V| = 5.5 V 






1.0 


mA 


l|H 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


HA 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


'CCH 


Supply Current, Output HIGH 


10 


Vcc = 5.25 V, V|=OV 




11 


14 


mA 


'CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V| = 5V 




56 


71 


mA 



^All typical values are at Vqq = 5 V, T^ = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25° C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


Iq *< 200 mA, Cl = 15pF, 
Rl = 50 n 




50 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




35 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



6-95 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 



75453 
DUAL POSITIVE-OR PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



AO 




OVcc 



CONNECTION DIAGRAM 
8-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



BO- 



-<VSm 



1 



< 




-O GND 



Component values shown are nominal. 
All resistor values In ohms. 

TRUTH TABLE 



A 


B 


Y 


L 


L 


L 




(on state) 


L 


H 


H 




(off state) 


H 


L 


H 




(off state) 


H 


H 


H 




(off state) 



Positive Logic: Y = A + B 



ORDER INFORMATION 

TYPE PART NO. 

75453 SN75453P 



H = HIGH Level, L = LOW Level 



ELECTRICAL CHARACTERISTICS (Vcc = 5.0 V ±5%, Ta = 


= 0°C to 70° C, unless otherwise noted) 










SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP."!" 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


VcD 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


'oh 


Output HIGH Current 


7 


Vcc = 4.75 V, VoH = 30 V 
V,H =2V 






100 


HA 


Vol 


Output LOW Voltage 


7 


Vcc = 4.75 V, V|L = 0.8V, 
IOL = lOO mA 




0.25 


0.4 


V 


Vcc = 4.75 V, V|L = 0.8V, 
lOL = 300 mA 




0.5 


0.7 




i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V. V| = 5.5 V 






1.0 


mA 


l|H 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


mA 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


'CCH 


Supply Current, Output HIGH 


11 


Vcc = 5.25 V, V| = 5 V 




8.0 


11 


mA 


•CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V|=OV 




54 


68 


mA 



^All typical values are at V^c = 5 V, T^ = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25° C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0« 200 mA, Cl=15pF, 
RL = 50n 




35 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



6-96 



FAIRCHILD LINEAR INTEGRATED CIRCUITS . 75450/75460A SERIES 

75454 
DUAL POSITIVE-NOR PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



BO 




OVcc 



CONNECTION DIAGRAM 
8-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 9T 




GND 



O GND 



All resistor values In ohms. 



TRUTH TABLE 



A 


B 


Y 


L 


L 


H 




(off state) 


L 


H 


L 




(on state) 


H 


L 


L 




(on state) 


H 


H 


L 




(on state) 



Positive Logic: Y = A + B 



ORDER INFORMATION 

TYPE PART NO. 

75454 SN75454P 



H = HIGH Level, L = LOW Level 



ELECTRICAL CHARACTERISTICS (VcQ = 5.0 V ±5%, Ta = 


= 0°C to 70° C, unless otherwise noted) 










SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


VjL 


Input LOW Voltage 


7 








0.8 


V 


Vqd 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


'oh 


Output HIGH Voltage 


7 


Vcc = 4.75 V, Vqh = 30 V, 
V|L = 0.8V 






100 


mA 


Vol 


Output LOW Voltage 


7 


Vcc = 4.75 V, V|H = 2 V, 
Iql = 100 mA 




0.25 


0.4 


V 


Vcc = 4.75 V. V|H = 2V, 
Iql = 300 mA 




0.5 


0.7 


i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V| = 5.5 V 






1.0 


mA 


■IH 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


mA 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


•CCH 


Supply Current, Output HIGH 


11 


Vcc = 5.25 V, V| = V 




13 


17 


mA 


'CCL 


Supply Current Output LOW 


Vcc = 5.25 V, V| = 5 V 




61 


79 


mA 



^All typical values are at Vq^ = B V, Ta = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIOIMS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0« 200 mA, Cl = 15pF, 
RL = 50f2 




50 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



6-97 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

7 5460 A 
DUAL POSITIVE-AND PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



OVcc 



1A O- 



^-7A 



GO- 



2A O- 





-T~K 



n 



LOGIC FUNCTION 

Positive Logic: Y = AG (gate only) 

C = AG (gate and transistor) 



ORDER INFORMATION 



O GND 



TYPE 
75460A 
75460A 



PART NO. 
SN75460AJ 
SN75460AN 



All resistor values in ohms. 



75460A 

ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%, Ta = 0°C to 70°C, unless otherwise noted) 
TTL Gates 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


1 




2 






V 


V|L 


input LOW Voltage 


2 








0.8 


V 


VCD 


Input Clamp Diode Voltage 


3 


Vcc=4.75 V, 


l| =-12mA 






-1.5 


V 


VOH 


Output HIGH Voltage 


2 


Vcc = 4.75 V, 
lOH = -400 mA 


V||_ = 0.8V, 


2.4 


3.3 




V 


Vol 


Output LOW Voltage 


1 


Vcc = 4.75 V, 
Iql = 16 mA 


V|H = 2V, 




0.22 


0.4 


V 


1 , 


Input Current at Maximum 
Input Voltage 


Input A 


4 


Vcc = 5.25 V, 


V| =5.5 V 






1 


mA 


'! 


Input G 






2 


III! 


Input HIGH Current 


Input A 


4 


Vcc = 5.25 V, 


V| =2.4V 






40 


mA 


MH 


Input G 






80 


1 1 1 


Input LOW Current 


Input A 


3 


Vcc = 5.25 V, 


V| =0.4V 






-1.6 


mA 


ML 


Input G 






-3.2 


'OS 


Short -Circuit Output Current^ 


5 


Vcc = 5.25 V 


-18 




-55 


mA 


'CCH 


Supply Current, Output HIGH 


6 


Vcc = 5.25 V, 


V| =0V 




2 


4 


mA 


'CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, 


V| =5V 




6 


11 


mA 



I'All typical values at V^c = 5 V, Ta = 25° C. 

$Not more than one output should be shorted at a time. 



6-98 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 



75460A 



ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%, Ta = 0°C to 70°C, unless otherwise noted) Cont'd. 
Output Transistors 



SYMBOL 


PARAMETER 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V(BR)CBO 


Collector-Base Breakdown Voltage 


Ic = 100mA Ie = 


65 






V 


V(BR)CER 


Collector-Emitter Breakdown Voltage 


Ic = 100mA RBE = 500n 


60 






V 


V(BR)EBO 


Emitter-Base Breakdown Voltage 


Ie = 100mA ic = 


5 






V 




Static Forward Current Transfer 
Ratio (Notes) 


VcE=3V, lc= 100 mA, 

Ta = 25°e 


25 








hnn 


VcE = 3V, lc = 300 mA, 
Ta = 25°C 


30 








"FE 


VcE = 3V, lc= 100 mA, 
Ta = 0°C 


20 










VcE = 3V, lc = 300mA, 
Ta = 0''C 


25 








VBE(sat) 


Base-Emitter Voltage (Note 8) 


lB = 10mA, lc= 100 mA 




0.85 


1 


v 


lB = 30mA, lc = 300 mA 




1.05 


1.2 




VcE{sat) 


Collector-Emitter Saturation 
Voltage (Note 8) 


lB = 10mA, lc= 100 mA 




0.25 


0.4 


v 


lB = 30mA, lc = 300 mA 




0.5 


0.7 





^All typical values are at V^c = 5 V, Ta = 25°C. 

Note 8: These parameters must be measured using pulse techniques, t^^ = 300 Ms, duty cycle <2%. 



75460A 



AC CHARACTERISTICS (Vqc = 5 V, Ta = 25° C) 
TTL Gates 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


12 


CL = 15pF, RL = 400n 




20 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




8 




ns 



Output Transistors 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


td 


Delay Time 


13 


IC = 200 mA, lB(i) = 20mA, 
lB(2) = -40mA, VBE(off) = -1 V, 
CL = 15pF, R|_ = 50n 




8 




ns 


tr 


Rise Time 




12 




ns 


ts 


Storage Time 




7 




ns 


tf 


Fall Time 




6 




ns 



Gates and Transistors Combined 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


IC = 200 mA, Cl = 15pF, 
RL = 50n 




40 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



$ Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

75461 A 
DUAL POSITIVE-AND PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



-QVcc 



CONNECTION DIAGRAM 
8-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



AO y 

BO- 



tA 



< 



^^^ 



< 



GND 



-O GND 




Component values shown are nominal. 
All resistor values in ohms. 







TRUTH TABLE 




A 


B 


Y 


L 


L 




L 


(on state) 


L 


H 




L 


(on state) 


H 


L 




L 


(on state) 


H 


H 




H 


(off state) 



Positive Logic: Y = AB 



ORDER INFORMATION 

TYPE PART NO. 

75461A SN75461AP 



H = HIGH Level, L = LOW Level 



ELECTRICAL CHARACTERISTICS (VcQ = 5.0 V ±5%, Ta = 


0°C to 70°C, unless otherwise noted) 










SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


VcD 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


'OH 


Output HIGH Current 


7 


Vcc = 4.75 V, VoH = 60V 
V|H=2V 






100 


HA 


Vol 


Output LOW Voltage 


7 


VCC = 4.75 V, 
lOL = "lOO "^A 


V|L = 0.8V, 
V|L = 0.8V 




0.25 


0.4 


v 


Vcc = 4.75 V, V|L = 0.8V, 
lOL = 300 mA 




0.5 


0.7 




i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V| = 5.5 V 






1.0 


mA 


l|H 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


ma 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


ICCH 


Supply Current, Output HIGH 


10 


Vcc = 5.25 V, V| = 5 V 




7.0 


11 


mA 


'CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V| = V 




52 


65 


mA 



■•"All typical values are at Vqc = 5 V, T^ = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0« 200 mA, CL = 15pF, 
RL = 50n 




45 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



6-100 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

75462A 
DUAL POSITIVE-NAND PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



-^^A-< 



:S ^ 




OVcc 



CONNECTION DIAGRAM 
8-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 




O GND 



■=" Component values shown are nominal. 
All resistor values in ohms. 

TRUTH TABLE 



A 


B 


Y 


L 


L 


H 




(off state) 


L 


H 


H 




(off state) 


H 


L 


H 




(off state) 


H 


H 


L 




(on state) 



Positive Logic: Y = AB 



ORDER INFORMATION 

TYPE PART NO. 

75482 A SN 75462 AP 



H = HIGH Level, L = LOW Level. 



ELECTRICAL CHARACTERISTICS (VcQ = 5.0 V ±5%, Ta = 


0°Cto70 


°C, unless otherwise noted) 










SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.1" 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


VcD 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


'oh 


Output HIGH Current 


7 


Vcc = 4.75 V, VoH = 60 V 
V|L = 0.8V 






100 


mA 


Vol 


Output LOW Voltage 


7 


Vcc = 4.75 V, V|H = 2V, 
Iql "= 100 mA 




0.25 


0.4 


V 


Vcc = 4.75 V, V|H = 2V, 
Iql = 300 mA 




0.5 


0.7 


i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V| = 5.5 V 






1.0 


mA 


■IH 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


mA 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V|=0.4V 




-1.0 


-1.6 


mA 


'CCH 


Supply Current, Output HIGH 


10 


Vcc = 5.25 V, V| = V 




11 


14 


mA 


•CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V| = 5 V 




56 


71 


mA 



^All typical values are at V^c = 5 V, Ta = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0« 200 mA, Cl = 15pF, 
RL = 50 n 




50 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




35 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



6-101 



FAIRCHILD LINEAR INTEGRATED CIRCUITS . 75450/75460A SERIES 

75463A 
DUAL POSITIVE-OR PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



AO » 



BO- 



'^^V^ 



I 




OVcc 



CONNECTION DIAGRAM 
8-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 




O GND 



■s- Component values shown are nominal. 
All resistor values in ohms. 

TRUTH TABLE 



A 


B 


Y 


L 


L 


L 




(on state) 


L 


H 


H 




(off state) 


H 


L 


H 




(off state) 


H 


H 


H 




(off state) 



Positive Logic: Y = A + B 



ORDER INFORMATION 



TYPE 
75463A 



PART NO. 
SN75463AP 



H = HIGH Level, L = LOW Level 
ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%, Ta = 0°C to 70°C, unless otherwise noted) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


Input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


VCD 


Input Clamp Diode Voltage 


8 


Vcc= 4.75 V, l|=-12mA 






-1.5 


V 


'oh 


Output HIGH Current 


7 


Vcc = 4.75 V, VoH = 60V 
V,H =2V 






100 


mA 


Vol 


Output LOW Voltage 


7 


VcC = 4.75 V, V|L = 0.8V, 
Iql = 100 "T^A 




0.25 


0.4 


v 


Vcc = 4.75 V, V|L = 0.8V, 
Iql = 300 mA 




0.5 


0.7 




i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V|=5.5V 






1.0 


mA 


l|H 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


mA 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


'CCH 


Supply Current, Output HIGH 


11 


Vcc = 5.25 V, V| = 5 V 




8.0 


11 


mA 


'CCL 


Supply Current, Output LOW 


Vcc = 5.25 V, V|=OV 




54 


68 


mA 



■•^AII typical values are at V^c = 5 V, T^ = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0« 200 mA, C|_ = 15pF, 
RL = 50n 




35 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 



6-102 



FAIRCHILD LINEAR INTEGRATED CIRCUITS . 75450/75460A SERIES 

75464A 
DUAL POSITIVE-NOR PERIPHERAL DRIVER 



EQUIVALENT CIRCUIT (Each Driver) 



AO 



BO 




OVcc 



CONNECTION DIAGRAM 
8-LEAD FLATPAK 

(TOP VIEW) 
PACKAGE OUTLINE 9T 




GND 



* O GND 



All resistor values in ohms. 



TRUTH TABLE 



A 


B 


Y 


L 


L 


H 




(off state) 


L 


H 


L 




(on state) 


H 


L 


L 




(on state) 


H 


H 


L 




(on state) 



Positive Logic: Y = A + B 



ORDER INFORMATION 

TYPE PART NO. 

75464A SN75464AP 



H = HIGH Level, L = LOW Level 



ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V +5%, Ta = 


= 0°C to 70° C, unless otherwise noted) 










SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP.t 


MAX. 


UNIT 


V|H 


input HIGH Voltage 


7 




2 






V 


V|L 


Input LOW Voltage 


7 








0.8 


V 


VcD 


Input Clamp Diode Voltage 


8 


Vcc = 4.75 V, l|=-12mA 






-1.5 


V 


'OH 


Output HIGH Voltage 


7 


Vcc = 4.75 V, Vqh =60V 
V|L = 0.8V 






100 


ma 


Vol 


Output LOW Voltage 


7 


Vcc = 4.75 V, V|H = 2V, 
Iql = lOO fTiA 




0.25 


0.4 


V 


Vcc = 4.75 V, V|H = 2V, 
Iql = 300 mA 




0.5 


0.7 


i| 


Input Current at Maximum Input Voltage 


9 


Vcc = 5.25 V, V| = 5.5 V 






1.0 


mA 


■IH 


Input HIGH Current 


9 


Vcc = 5.25 V, V| = 2.4 V 






40 


HA 


l|L 


Input LOW Current 


8 


Vcc = 5.25 V, V| = 0.4 V 




-1.0 


-1.6 


mA 


'CCH 


Supply Current, Output HIGH 


11 


Vcc = 5.25 V, V| = V 




13 


17 


mA 


'CCL 


Supply Current Output LOW 


Vcc = 5.25 V, V| = 5 V 




61 


79 


mA 



^All typical values are at V^c = 5 V, T^ = 25°C. 



AC CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 



SYMBOL 


PARAMETER 


TEST 
FIGURE 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


tPLH 


Propagation Delay Time, Output LOW to HIGH 


14 


l0«* 200 mA, Cl = 15pF, 
Rl = 50^ 




50 




ns 


tPHL 


Propagation Delay Time, Output HIGH to LOW 




25 




ns 


tTLH 


Transition Time, Output LOW to HIGH 




10 




ns 


tTHL 


Transition Time, Output HIGH to LOW 




12 




ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . 75450/75460A SERIES 



DCTESTCIRCUIT+ 

VlH'VoL 



VihO- 



PARAMETER MEASUREMENT INFORMATION 



V.L'VOH 

vcc • 
Q 



I GND 

Vol 

„ i 



Both inputs are tested simultaneously. 
Fig. 1 




'oh 



1 i T 



Each input Is tested separately. 
Fig. 2 



V|J|L 




Each input Is tested separately. 
Fig. 3 



Vcc 
Q 




Each input is tested separately 
Fig. 4 



■os 

Vcc 




SUB GND 



Each gate is tested separately. 

(75450A and 75460A only) 

Fig. 5 




Both gates are tested simultaneously. 
Fig. 6 



V|H'V|L, IoH'Vql 

Vcc 
O 



''ihO- 



SEE 
TEST 
TABLE 



CIRCUIT Y I SEE I O ^0" 

UNDER TEST ^ 

2. TEST [TflRl pI \'n\ 



Vol 

1 



TEST TABLE 



CIRCUIT 


INPUT 

UNDER 

TEST 


OTHER 
INPUT 


OUTPUT 


APPLY 


MEASURE 


75451A 
75461 A 


V|H 
V|L 


V|H 

Vcc 


VOH 
lOL 


'oh 
Vol 


75452 
75462A 


V|H 
V|L 


V|H 

Vcc 


IQL 
VoH 


Vol 
'oh 


75453 
75453A 


V|H 
V|L 


GND 
V|L 


VoH 
lOL 


lOH 

Vol 


75454 
7 5454 A 


V|H 
V|L 


GND 
V|L 


iQL 

Vqh 


Vol 

lOH 



NOTE: Each input is tested separately. 



Fig. 7 



V|,I|L 



^^O fsEEl A,B 

I NOTES I 



V|(> 



1 




NOTES: 

A. Each Input is tested separately. 

B. When testing 75453/75463A and 75454/75454A , 
input not under test is grounded. For all other 
circuits it is at 4.5 V. 

Fig. 8 



■iJlH 





I. I|H 




c 


p 






' M,U 


CIRCUIT 
UNDER 
TEST 








Y 






B,A 





















Each input is tested separately. 
Fig. 9 



'CCH. "CCL 
FOR AND, NAND CIRCUITS 



Vcc 

Q OPEN 



r" 



ViO- 



PrS 



Both gates are tested simultaneously. 
Fig. 10 



^Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 



'CCH' 'CCL 
FOR OR, NOR CIRCUITS 



Vcc 

Q OPEN 

'CCH I I ICCL 



r" 



"1 



?r5 



Both gates are tested simultaneously. 
Fig. 11 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 75450/75460A SERIES 



AC CHARACTERISTICS 



PARAMETER MEASUREMENT INFORMATION 



PROPAGATION DELAY TIMES, EACH GATE (75450A, 75460A ONLY) 

TEST CIRCUIT 

INPUT 2.4 V ^CC OUTPUT 5V 

P 9 9 



PULSE 
GENERATOR 
(See Note A) 



, °icL=16pF (See Note CI 

■^ ' (See Note B) 



VOLTAGE WAVEFORMS 




*PLH — !■■ " I 



'-^ 




ov 



^-Z^fHL ^^ 




NOTES: A The pulse generator has the following characteristics: PRR = 1 MHz, Z^^^ « 50 S2- 
B C, include probe and jig capacitance. 
C All diodes are FD777. 

Fig. 12 



SWITCHING TIMES, EACH TRANSISTOR (75450A, 75460A ONLY) 
TEST CIRCUIT 



INPUT -1 V 

9 9 



lOV 



PULSE 
GENERATOR 
(See Note A) 



0.1 (/F 

-{<r- 



R L = 50 n 
If t O OUTPUT 



50 S2 I 1/ I 

' n sub] (See Note B) 



VOLTAGE WAVEFORMS 



I 

r 



i-<u 



3V 



I - -| 'r tf [■ -I 

10%\, I I ,^1K 

V y 

90% I*^^""^"^"""^^ 90% 



NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zgut '^ 50 CI. 
B. Cl includes probe and jig capacitance. 

Fig. 13 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . 75450/75460A SERIES 



AC CHARACTERISTICS (Cont'd) 



PARAMETER MEASUREMENT INFORMATION 
SWITCHING TIMES OF COMPLETE DRIVERS 

TEST CI RCUIT VOLTAGE WAVE FORMS 



INPUT 2.4 V 

Q 9 



f— — O OUTPUT 




I I 



75460A/76460A 

75451 A/75461 A i 5 vl 

75453 /75463A 



OUTPUT 



I- 

I I— <6ns 



INPUT l/^"^ 

75452 /75462A 10%/r-6V 

76454 /75464A T l 

h- H-'PHL 



-H I-"— 'THL 



I I 



I (-"-<1<'ns 



3C" 

■SvTVio 



tpLH— I— H 




\ Vol 

•tlh 



NOTES: A. The pulse generator has the following characteristics: PRR - 1 MHz, Zout '^ ^^ ^■ 

B. When testing 75450A, connect output Y to transistor base and ground the substrate terminal. 

C. C|_ Includes probe and jig capacitance. 

Fig. 14 
TYPICAL PERFORMANCE CURVES FOR 75450 SERIES • 75460A SERIES 



75450A • 75460A TTL GATE 

HIGH-LEVEL OUTPUT 

VOLTAGE AS A FUNCTION 

OF HIGH-LEVEL OUTPUT 

CURRENT 













-1 1 

Vcc= 5V 
V||_ . 0.8 V 


^J 










r^A 

See 


= 25° C 
Figure 2 




\ 


















\ 
















s 


v 
















N 


















\ 
















s 


\ 







-5 -10 -16 -20 -26 -30 -35 
Iqh - HIGH-LEVEL OUTPUT CURRENT - mA 



75450A • 75460 A TRANSISTOR STATIC 

FORWARD CURRENT 

TRANSFER RATIO AS A 

FUNCTION OF 
COLLECTOR CURRENT 



VCE = 


3V_ 
e? 


















See No 


















1 1 
Ta = 70''C 








-- 


— 






^-M 


r 
















' '^:^ 


- 


- 


" 










. *. ** "1 




-^ 


^ 


— 














'^'y^ 


= 0"( 















































































20 40 70 100 200 

Ic - COLLECTOR CURRENT - mA 



Fig. 15 



Fig. 16 



75450A • 75460A TRANSISTOR 

BASE-EMITTER VOLTAGE 

AS A FUNCTION OF 

COLLECTOR CURRENT 



'C = ,0_H 




















'b 
















^ 












n 


c 






^ 


Y 






-T" 




L-j-1 






>^ 






■^^^^ 


■—■ 


"^^ 












. ■ 


-A; 


Ta 


26*0 



















































































































































20 40 70 100 200 

Ic - COLLECTOR CURRENT - mA 



TRANSISTOR COLLECTOR- 
EMITTER SATURATION 
VOLTAGE AS A FUNCTION OF 
COLLECTOR CURRENT 



O |3 

o o 

^ > 0.3 



^=10 
















/ 






















/ 


















A 


= 70°C/ 


f 














y 


¥^ 










^^^ 


ssss 


sss 


> 






"A 




Ta = 0-c 





























20 40 70 100 200 

Ic - COLLECTOR CURRENT - mA 



Fig. 17 



Fig. 18 



NOTE 7. These parameters must be measured using pulse techniques, t^^ = 300 jUs, duty cycle < 2%. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75450/75460A SERIES 

TYPICAL APPLICATIONS 



GATED COMPARATOR 



500 mA SINK 



764S0A/; 



764S0A/75460A 



B 



T 



i' = G+ 1A ■ 2A*- 1A ■ 2A 



Fig. 19 




75450A/76460A 



cDd 



I — '•^s/St- — 0*v 



n 



T 



Fig. 20 



FLOATING SWITCH 



OUT-OF-PHASE OUTPUTO- 



^ 



76460A/76460A 



76460A/7 



-OiN-PHASE OUTPUT 



IT 



Fig. 21 



SQUARE-WAVE GENERATOR 



3.2 kfi >820n 820 S2> > 8.2 kfl 

OlpF 

)l rT:r 



^ I — ' 75460A/75460A 



ml-, 



Fig. 22 



CORE MEMORY DRIVER 



SOURCE 
+5V CONTROL 

P 9 






P J— ' 76450A/76460A 

3^ 



^, 



6 

STROBE SINK 

CONTROL 



1/2 FSA2503M 




6 6 6 6 

TO MEMORY DRIVE LINES 



Source and sink controls are activated by input HIGH voltages (Vm > 2V). 

Fig. 23 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . 75450/75460A SERIES 



TYPICAL APPLICATIONS (Cont'd) 



DUAL TTL-TO-MOS DRIVER 



-10 V OR NEGATIVE 
SUPPLY OF MOS CIRCUIT OUTPUT "A" 



ri<^H^ 



^ __. , 76450A/75460A 



tjt 4.7 kn 
4<H W«r- 

J " 1N769 



O 

STROBE INPUT "B" 



Fig. 24 



o 

OUTPUT "B" 



DUAL MOS-TO-TTL DRIVER 



-10 V OR NEGATIVE 
+BV SUPPLY OF MOS CIRCUIT OUTPUT "A" 





"TTT 




o — • — ^A^ i '► 



75460A/76460A 



3>] 



STROBE OUTPUT "B" 

Fig. 25 



BALANCED LINE DRIVER 



> f 




S - 



^ 



75450A/75460A 




2 3 4 



O 

INPUT 
FROM 
TTL 



TWISTED 
PAIR 
LINE 



-O LINE 2 



Termination is made at the receiving end as follows: 
Line 1 is terminated to ground tlirough Zq/2; 
Line 2 is terminated to +5 V through Zq/2; 

where Zq is the line impedence. 

Fig. 26 



DUAL LAMP OR RELAY DRIVER 



: ^AV 1 



1:^) 



/0451A/75461A | , 



J 76451A/75461A 



I SN^ J 



^© 



STROBE INPUT "B" 



t Optional keep-alive resistors maintain off-state lamp 
current at » 10% to reduce surge current. 
Note: Clamp diodes across relay coils suppress reverse 
emf when relay is turned off. 

Fig. 27 



t 



COMPLEMENTARY DRIVER 



76451A/76461A i — i • 



2 3 4 



COMPLEMENTARY OUTPUTS FOR: 
GO-NO-GO INDICATORS 
MOS CLOCK DRIVERS 
BIPOLAR RELAYS 



Fig. 28 



TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR 



5VO- 



"1" "0" 



5) m 



\^< 



J 7B452/75462A 



75452/75462A __< 



2 3 4 



Fig. 29 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 75450/75460A SERIES 



TYPICAL APPLICATIONS (Cont'd) 
MOS NEGATIVE-LOGIC-LEVEL DETECTOR 



2N5961 

120 n< 



m 



S> G 



) 75462/75462A j-^ , 



tjhe two input resistors must be adjusted for tlie level of MOS input. 

Fig. 30 



LOGIC SIGNAL COMPARATOR 

Y = AS + BS 
6V INPUT "A" Y = AB+S 

<? Q 

1 kfi 



1 Vv^r■ 



^h; 



76463/7 6453A 




STROBE INPUT "B" 

Fig. 31 



IN-PHASE DETECTOR 



sigmalsfromI ^O- 

PEAK DETECTORS I g O 




O OUTPUT 



"innnnr" 
"irLrurnnr 



"Lnru 



Output LOW occurs only when 
inputs are low simultaneously. 



If inputs are unused, they should be connected to +5 V through a 1 kil resistor. 

Fig. 32 



MULTIFUNCTION LOGIC-SIGNAL COMPARATOR 



5V O- 



lkJ2< 1 kS2 



J 75464/76464A , 1 , 



Y, =AB INPUT "C" 

Y, = A + B 



Fig. 33 



Y2» Y, C = (A + B) C 
' Y2= Yi +C = A6 + C 



ALARM DETECTOR 



FROM ALARM I O f 

TRANSDUCERS 




FROM ALARM 
TRANSDUCERS | q. 



NOTE: 390 J2 resistors will increase sensitivity of inputs 

and consequently reduce the noise immunity of the 
device. The clamp diode across the relay coil sup- 
presses the reverse emf of the relay coil when the 
relay is turned off. 



Fig. 34 
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75491*75492 

MOS TO LED SEGMENT AND DIGIT DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION - The 75491 LED Quad Segment Driver interfaces IVIOS signals to 
common-cathode LED displays. High output current capability makes the device ideal in time 
multiplex systems using segment address or digit scan method of driving LED's to minimize the 
number of drivers required. 

The 75492 Hex LED/Lamp Driver converts MOS signals to high output currents for LED display 
digit select or lamp select. The high output current capability makes the device ideal in time 
multiplex systems using segment address or digit scan method of driving LED's to minimize the 
number of drivers required. 



74191 

• 50mA SOURCE OR SINK CAPABILITY 

• LOW INPUT CURRENTS FOR MOS COMPATIBILITY 

• LOW STANDBY POWER 

• FOUR HIGH GAIN DARLINGTON CIRCUITS 



75492 

• 250mA SINK CAPABILITY 

• MOS COMPATIBLE 

• LOW STANDBY POWER 

• SIX HIGH GAIN DARLINGTON CIRCUITS 



EQUIVALENT CIRCUITS 



1/2 OF 75491 



c p Q IN 



1/3 OF 75492 



OUT Q P IN 




*-> TO 

NEXT 
DRIVER 



75491 

CONNECTION DIAGRAM 

14-LEADDIP 

(TOP VIEW) 
PACKAGE OUTLINE 9A 



IN,[^, 

ClC 3 

/ddC '^ 
C2I3 5 
E2C6 

M2I2 ' 



14 ^IN4 

13 ^E4 

12 3C4 

11 JVss 

10 ^C3 

9 ;]E3 

8 I^INa 



ORDER INFORMATION 
TYPE PART NO. 

75491 SN75491N 



75492 

CONNECTION DIAGRAM 

14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9A 



ouTir 


1 


-^ 14 


;;]iN, 


0UT2[^ 


2 


13 


HOUTg 


"^2C 


3 


12 


J1N6 


vddC 


4 


11 


JVss 


IN3II 


5 


10 


;]lN5 


0UT3[;; 


6 


9 


^OUTg 


0UT4[[^ 


7 


8 


J1N4 



ORDER INFORMATION 
TYPE PART NO. 

75492 SN75492N 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 75491 . 75492 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage, Vss (Note 1) 

Input Voltage 

Collector Voltage (Note 2) 

Collector to Emitter Voltage (75491 Only) 

Collector to Input Voltage 

Ennitter Voltage (75491 Only) 

Emitter to Input Voltage (75491 Only) 

Vdd to Input Voltage (Note 3) 

Continuous Collector Current 

75491 

75492 
Continuous Vdd Current (75492 Only) 
Continuous Total Power Dissipation 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 



10V 

Vss 

10V 
10V 
10V 
5.0V 
5.0V 
5.0V 

50 mA 

250 mA 

600 mA 

800 mW 

0°Cto70°C 

-55°Cto+125°C 

260° C 



NOTES 

1. Vss terminal voltage is with respect to any other device terminal. 

2. Voltage values are with respect to Vqq terminal unless otherwise noted. 

3. With the exception of the inputs, the Vqq terminal must always be the most negative device voltage for proper operation. 



75491 TRUTH TABLE 



75492 TRUTH TABLE 



INPUT 


OUTPUT 

E 


OUTPUT 
C 


L 


L 


H 


H 


H 


L 



INPUT 


OUTPUT 


L 


H 


H 


L 



75491 



ELECTRICAL CHARACTERISTICS (Vss = 10^, unless otherwise specified) 



SYMBOL 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


VCEL 


LOW Level Collector-to-Emitter 
Voltage 


V||\| = 8.5V through 1 kn 

Iql = 50mA, Ve = 5V, Ta = 25°C 




0.9 


1.2 


V 


V||\| = 8.5V through 1 kJ2 
Iql = 50mA, Ve = 5V 




0.9 


1.5 


V 


'CH 


Collector HIGH Current 


VcH = 10V, Ve = 0, l|N = 40mA 






100 


mA 


VcH = 10V, Ve = 0, V||M = 0.7V 






100 


HA 


l| 


Input Current at Maximum 
Input Voltage 


V|N = 10V, Iql = 20mA 




2.0 


3.0 


mA 


lER 


Reverse Biased Emitter Current 


IC = 0,V|M=0, Ve = 5V 






100 


mA 


'ss 


Supply Current 








1.0 


mA 



AC CHARACTERISTICS (Vss = 7.5V, T^ = 25°C) 



SYMBOL 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


tPHL 


Propagation Delay Time 


RL = 200n, V|N=4.5V 
Cl = 15pF, Ve=0 




20 




ns 


tPLH 




100 




ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 75491 . 75492 



75492 
ELECTRICAL CHARACTERISTICS (Vss = 10V, unless otherwise specified) 



SYMBOL 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Vol 


Output LOW Voltage 


V||\i = 6.5V through Ikn 
l0L = 250mA, Ta = 25°C 




0.9 


1.2 


V 


V|N = 6.5V through 1 kJ2 
'0L = 250 mA 




0.9 


1.5 


V 


'oh 


Output HIGH Current 


VoH = 10V, I|n=40mA 






200 


mA 


Vqh = 10V, V|N= 0.5V 






200 


mA 


ll 


Input Current at Maximum Input 
Voltage 


V|N = 10V, loL = 20mA 




2.0 


3.0 


mA 


'ss 


Supply Current 








1.0 


mA 



AC CHARACTERISTICS (Vss = 7.5V, Ta = 25° C) 












SYMBOL 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


tPHL 


Propagation Delay Time 


RL = 39n, V|N = 7.5V 
Cl = 15pF 




40 




ns 


tPLH 




600 




ns 



NOTE 

All typical values are at T^ = 25 C. 



WAVEFORMS 



Jf ^ 



VoL' 



i 




TEST CIRCUIT 

7.5V 




O ^OUT 



TYPICAL APPLICATION 




76491 

QUAD SEGMENT 

DRIVER 

(3 PACKAGES) 



FNA-30 
9 DIGIT 
LED DISPLAY 



75492 

HEX DIGIT 

DRIVER 

(2 PACKAGES) 



INTERFACING BETWEEN MOS CALCULATOR CIRCUIT AND LED MULTI-DIGIT DISPLAY 

This example of time multiplexing the individual digits in a visible display minimizes display circuitry. Up to twelve digits of a seven-segment 
display plus decimal point may be displayed using only two 75491 and two 75492 drivers. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 75491 . 75492 



TYPICAL MOS INTERFACE APPLICATIONS 



QUAD OR HEX 
MOS RELAY DRIVER 



QUAD OR HEX 
MOS LAMP DRIVER 




4kn 



^ 



< 



390n 



MOS 
INPUT O- 



<: 



< 



MOS STROBED NOR DRIVER 



MOS TO TTL LEVEL SHIFTER 



-VW- 



MOS 

STROBE O- 
INPUT 



■AAA- 



LAMP 

OR 
RELAY 




■VW- * — VA— ' 



^i 



-K 



■^AWh' 



JyVV- 



r 



MOS I 

INPUT O VW- 



♦^ 



, TTL 
OUT 



Fan Out = 2 TTL Load 



Note: For the above applications, it is assumed tliat the ground pin on the 75491 
is at the sanne potential as the most negative MOS power supply voltage. 
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8T13 

DUAL SINGLE-ENDED LINE DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 8T13 Dual Line Driver is designed for driving 50n to 500n coaxial 
cable, strip line, or twisted pair transmission lines. All inputs are TTL or DTL compatible and the 
emitter-follower outputs enable two or more drivers to operate on the same line in party line applica- 
tions. 

For a dual line driver to meet the IBM System/360 I/O Interface Specification, see 8T23 data sheet. 



• HIGH OUTPUT DRIVE CAPABILITY 

• HIGHSPEED 

• INPUT CLAMP DIODES 

• SINGLES V SUPPLY OPERATION 

• SHORT CIRCUIT PROTECTED 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage (Note 1) 
Output Voltage (Note 1) 
Supply Voltage (Note 1) 
Storage Temperature Range 

Hermetic DIP (S8T13E, N8T13E) 

Molded DIP(N8T13B) 
Operating Temperature Range 

Military (S8T13) 

Commercial (N8T13) 
Lead Temperatures 

Hermetic DIP (Soldering, 60 seconds) 

Molded DIP (Soldering, 10 seconds) 
Internal Power Dissipation (Note 2) 



+5.5 V 
-t-7.0 V 
+7.0 V 

-65°Cto+150°C 
-55°Cto+125°C 

-55°Cto+125°C 
0°Cto +75° C 

300° C 

260° C 

730 mW 



NOTES: 

1. Voltages are with respect to the ground pin (pin 8). 

2. Rating applies to ambient temperatures up to 75° C. Above 75° C derate linearly at 8.3 mW/° C. 



EQUIVALENT CIRCUIT (FOR EACH DRIVER) 



S 



t^ 



1 



77\ 



' — t — 

4(13) 



rn 



5l14IO-f 



d^ 



^ ^ 




H<- 



-< 



^ t 



NOTE: Numbers refer to package pins (side A); numbers in parentheses are pinouts (side B). 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68, 98 




ORDER INFORMATION 

TYPE PART NO. 

S8T13 S8T13E 

N8T13 N8T13E 

N8T13 N8T13B 



LOGIC DIAGRAM 



1 O- 

2 O- 

3 O- 

4 O- 



Z> 



5 O- 

6 O- 



O-^ 



o 



10 o- 

11 o- 

12 o- 

13 O- 



I> 



14 O- 

15 O- 



o- 



o 



V+ = PIN 16 
GND = PIN 8 



-O 7 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 8T13 



ELECTRICAL CHARACTERISTICS FOR S8T13 (V+ = 5.0 V ±5%, Ta = - 


-55°Cto+125°C (Note 3)) 












TEST CONDITIONS 


NOTES 


LIMITS 






AND GATE NO. 1 


INPUTS 

OF NO. 2 

AND GATE 


OUTPUTS 




PARAMETER 


INPUT 

UNDER 

TEST 


OTHER 
INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


Output HIGH Voltage 


2.0 V 


2.0 V 


0.8 V 


-75 mA 


9 


2.4 






V 


Output HIGH Leakage Current 


OV 


V 


V 


3.0 V 


10 






500 


mA 


Output LOW Leakage Current 


0.8 V 


4.5 V 


OV 


0.4 V 








-800 


mA 


Input LOW Current 


0.4 V 


4.5 V 








-0.1 




-1.6 


nnA 


input HIGH Current 


4.5 V 


OV 












40 


mA 



ELECTRICAL CHARACTERISTICS FOR S8T13 AND N8T13 (V+ = 5.0 V, Ta = 25°C. 





TEST CONDITIONS 


NOTES 


LIMITS 






AND GATE NO. 1 


INPUTS 

OF NO. 2 

AND GATE 


OUTPUTS 




PARAMETER 


INPUT 

UNDER 

TEST 


OTHER 
INPUTS 


UNITS 


MIN. 


TYP. 


MAX. 


Turn On Delay, tpHH 










11,15 






20 


ns 


12,15 




32 




ns 


Turn Off Delay, tpi_i_ 










11,15 






20 


ns 


12, 15 




22 




ns 


Power/Current Consumption: 
Output LOW 


0.8 V 


0.8 V 


0.8 V 




14,17 






31 5/60 


mW/mA 


Output HIGH 


2.0 V 


2.0 V 


2.0 V 




14, 17 






150/28 


mW/mA 


Input Latch Voltage 


10 mA 


OV 


OV 




13 


5.5 






V 


Output HIGH Current 


4.5 V 


4.5 V 


V 


2.0 V 


16 


-100 




-250 


mA 


Output Short Circuit 


4.5 V 


4.5 V 


OV 


OV 


16 






-30 


mA 


Input Clamp Diode Voltage 


-12 mA 














-1.5 


V 



NOTES: 

3. Specifications apply V+ = 5.0 V ±5% and 0°C to 75° C for N8T13. 

4. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

5. All measurements are taken with ground pin tied to zero volts. 

6. Positive current is defined as into the terminal referenced. 

7. Positive logic definition: "UP" Level = HIGH, "DOWN" Level = LOW. 

8. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings should the isolation 
diodes become forward biased. 

9. Output source current is supplied through a resistor to ground. 

10. With forced output voltage of 3 V no more than 500 mA will enter the driver when output is in LOW state. V+ = V. 

11. R|_ = 3712 to ground. 

12. Load is 37 12 in parallel with 1000 pF. 

13. This test guarantees operation free of input latch-up over the specified operating supply voltage range. 

14. Ice is dependent upon loading. Iqq limit specified is for no-load test condition. 

15. Reference ac Test Figure and Pulse Requirements. 

16. Reference "Typical Output Current as a function of Output Voltage Curve." 

17. V+ = 5.25 V. Power Consumption specified for both drivers in package. 



AC TEST CIRCUIT 



VOLTAGE WAVEFORMS 















PULSE 
GENERATOR 


















INPUT PULSE: 

Amplitude = 3.0 V 

tpw = ^^ "s (50% Duty Cycle) 

tr = tf < 5 ns (1 0% and 90% measurement points) 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 8T13 



TYPICAL PERFORMANCE CURVE FOR S8T13 AND N8T13 



OUTPUT CURRENT AS A 
FUNCTION OF OUTPUT VOLTAGE 









-^ 


V 


1 

Ta = 25°C 
V+ = 5.0V 










\ 


\ 














\ 


\ 














\ 

















0.5 1.0 1.5 2.0 2.5 3.0 3.5 

OUTPUT VOLTAGE - VOLTS 



TYPICAL APPLICATIONS 



75 n PARTY LINE (2 DRIVERS, 3 RECEIVERS) 




-a: 




f 



<E 



a 





Note: For party line operation, termination of eacli physical end of the line is recommended. 



SIMPLEX OPERATION (1 DRIVER) 




O— — J J 



<w 1/3 8T14 
^ RECEIVER 



Note: For simplex operation, the line should be terminated only at the distant receiver site. 
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8T14 

TRIPLE LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 8T14 Triple Line Receiver is designed to receive digital infor- 
mation from coaxial cable, strip line, or twisted pair single ended transmission lines. High input im- 
pedance ('^SOkn) presents minimal loading to the transmission lines in multiple receiver applica- 
tions. The 8T14 has built in hysteresis which makes it ideal for such applications as Sch mitt triggers, 
one-shots, and oscillators. Use the 8T24 triple line receiver where IBM System/SSO I/O Interface 
Specification must be met. 

• BUILT-IN INPUT THRESHOLD HYSTERESIS 

• HIGH SPEED 

• INDEPENDENT CHANNEL STROBING 

• FANOUT OF 10 TTL LOADS 

• SINGLE +5V SUPPLY OPERATION 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage (Note 1) 
Output Voltage (Note 1 ) 
Supply Voltage (Note 1) 
Storage Temperature Range 

Hermetic DIP (S8T14E, N8T14E) 

Molded DIP (N8T14B) 
Operating Temperature Range 

Military (S8T14) 

Commercial (N8T14) 
Lead Temperatures 

Hermetic DIP (soldering, 60 seconds) 

Molded DIP (soldering, 10 seconds) 
Internal Power Dissipation (Note 2) 

NOTES 

1. Voltages are with respect to the ground pin (pin 8). 

2. Rating applies to ambient temperatures up to 70° C. Above 70°C derate linearly at 8.3mW/°C. 



+5.5V 


+7.0V 


+7.0V 


65°Cto+150°C 


-55°Cto+125°C 


■55°Cto+125°C 


0°Cto+75°C 


300° C 


260° C 


730 mW 



EQUIVALENT CIRCUIT (EACH RECEIVER) 



; 4k < soon 



> 



>- 



G 



< 



^ ^ 



60S! < 4k > 50S2 



tl 



1" 




680a > 360a 



J7\ 



n 




1 



<' 



< 



iAOon 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68, 9B 




ORDER INFORMATION 
TYPE PART NO. 



S8T14 
N8T14 
N8T14 



S8T14E 
N8T14E 
N8T14B 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 8T14 



HYSTERESIS TEST CIRCUIT 




l.OV 



Verify in eacli of three (3) positions of S■^ (Fig. 1) that the 
following occurs per Fig. 2. 

1. V-i and V2 must be between 0.8V minimum and 2.0V maximum. 

2. Hysteresis = V-] -V2 > 0.3V. 



Fig. 1 



Fig. 2 



APPLICATIONS 




8T13 DRIVER 



son Z3~^*' ° 

8T14 RECEIVER 



Fig. 3 




8T14 RECEIVER 



If more than one driver/receiver pair is to be used on each transmission 
line, the line should be terminated at both ends as shown in Fig. 4 



Fig. 4 



SCHIVIITT TRIGGER APPLICATION 




8T14 RECEIVER 



Fig. 5 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT* 8T14 



ELECTRICAL CHARACTERISTICS (V+ = 5.0 V ±5%; - 


-55°C<T 


fi^ < +125°C For S8T14 (Note 3) 








PARAMETER 


TEST CONDITIONS 


NOTES 


LIMITS 




R 


S 


A 


B 


OUTPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


Output HIGH Voltage 


2.0V 


4.5V 


OV 


OV 


-800mA 


10,16 


2.6 


3.5 




V 


OV 


0.8V 


OV 


OV 


-800/iA 


10,16 


2.6 


3.5 




V 


Output LOW Voltage 


0.8V 


2.0V 


OV 


OV 


16mA 


11,15 






0.4 


V 


OV 


OV 


2.0V 


2.0V 


16mA 


11,15 






0.4 


V 




Sn 


OV 


0.4V 










-0.1 




-1.6 


mA 


Input LOW 
Current 


An 


OV 




0.4V 








-0.1 




-1.6 


mA 




Bn 








0.4V 






-0.1 




-1.6 


mA 




Rn 


3.8V 
















0.17 


mA 


Input HIGH 


Sn 


3.8V 


4.5V 














40 


HA 


Current 


An 






4.5V 


OV 










40 


mA 




Bn 






OV 


4.5V 










40 


mA 


Hysteresis 






4.5V 


OV 


OV 




13,14 


0.30 


0.50 




V 



NOTE 

3. Specifications apply from 0° C to + 75° C for N8T14. 



ELECTRICAL CHARACTERISTICS (Ta 


= 25°C, V+ = 5.0V) 
















PARAMETER 


TEST CONDITIONS 


NOTES 


LIMITS 


UNITS 


R 


S 


A 


B 


OUTPUTS 


MIN. 


TYP. 


MAX. 




Turn-on Propagation Delay tpHH 


V|N 


5.0V 


OV 


OV 




18 




20 


30 


ns 


Turn-off Propagation Delay tp|_|_ 


V|N 


5.0V 


OV 


OV 




18 




20 


30 


ns 


Power/Current Consumption 
















315/60 


380/72 


mW/mA 




Sn 


3.8V 


10mA 


OV 


OV 






5.5 






V 


Input Voltage Rating 


An 


OV 


OV 


10mA 


OV 






5.5 






V 




Bn 


OV 


OV 


OV 


10mA 






5.5 






V 


Output Short-Circuit Current 


3.8V 


OV 


OV 


OV 


OV 




-50 




-100 


mA 




Sn 




-12mA 














-1.5 


V 


Input Clamp Voltage 


An 






-12mA 












-1.5 


V 




Bn 








-12mA 










-1.5 


V 



NOTES 

4. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

5. All measurements are taken with ground pin tied to zero volts. 

6. Positive current is defined as into the terminal referenced. 

7. Positive current flow is defined as into the terminal referenced. 

8. Positive Logic Definition: "UP" Level = "HIGH"; "DOWN" Level = "LOW". 

9. Precautionary measures should be taken to ensure current limiting In accordance with Absolute Maximum Ratings should the clamp 
diodes on the S, A, and B inputs become forward biased. 

10. Output source current is supplied through a resistor to ground. 

11. Output sink current is supplied through a resistor to Vqq. 

12. This test guarantees operation free of input latch-up over the specified operating supply voltage range. 

13. Hysteresis is defined as voltage difference between R input level at which output begins to go from LOW to HIGH state and level at 
which output begins to go from HIGH to LOW. 

14. V+ = 5.0V. 

1 5. Previous condition is a HIGH output state. 

16. Previous condition is a LOW output state. 

17. V+ = 5.25V. 

18. Measured as time delay from R input going through 1 .5V to the output going through 1 .5V. (See 8T24 data sheet ac test circuit). 
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8T23 

DUAL SINGLE-ENDED LINE DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL, DESCRIPTION — The 8T23 Dual Line Driver is designed to meet the requirennents of 
the IBM System/360 I/O Interface Specification for interface drivers. All inputs are TTL or DTL 
compatible. Logic has been incorporated to ensure that no spurious noise is generated on the trans- 
mission line during the power-up and power-down sequence. The outputs are protected from short 
circuits and have uncommitted emitter outputs which allows DOT-OR logic to be performed in 
party line data bus applications. 

• lOUT = 59,3 mA AT 3.1 1 V 

• UNCOMMITTED EMITTER OUTPUTS FOR PARTY LINE/WIRED-OR APPLICATIONS 

• SHORT CIRCUIT PROTECTION 

• SINGLE 5 V SUPPLY OPERATION 

• AND-OR LOGIC CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage (Note 1) 

Output Voltage (Note 1) 

Supply Voltage (Note 1) 

Storage Temperature Range 

Hermetic DIP (N8T23E) 

Molded DIP (N8T23B) 
Operating Temperature Range 
Lead Temperatures 

Hermetic DIP (Soldering, 60 seconds) 

Molded DIP (Soldering, 10 seconds 
Internal Power Dissipation (Note 2) 



+5.5 V 
+7.0 V 
+7.0 V 

-65°Cto+150°C 

-65°Cto+125°C 

0°Cto+75°C 

300° C 

260° C 

730 mW 



NOTES: 

1. Voltages are with respect to the ground pin (pin 8). 

2. Rating applies to ambient temperatures up to 70° C. Above 70°C derate linearly at 8.3 mW/°C. 



EQUIVALENT CIRCUIT (FOR EACH DRIVER) 



o — I ■ 

I 4(131 



1 



77^ 



?~n 



— -^Tmc 

61161 ^1 



^ ^ 



t 



■HC 



-Kh 



^ 



2 



t !' 



NOTE: Numbers refer to package pins (side A); numbers in parentheses are pinouts (side B). 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6B, 9B 




ORDER INFORMATION 

TYPE PART NO. 

N8T23 NBT23E 

N8T23 N8T23B 



LOGIC DIAGRAM 



4 O- 



o 



-O 7 



10 o- 

11 o- 

12 O- 

13 O- 



3 



I> 



-09 



V+ = PIN 16 
GND = PIN 8 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 8T23 



ELECTRICAL CHARACTERISTICS FOR N8T23 (V+ = 5.0 V ±5%, Ta = 0°C to +75°C.) 





TEST CONDITIONS 


NOTES 












AND GATE NO. 1 


INPUTS 

OF NO. 2 

AND GATE 


OUTPUTS 


LIMITS 




CHARACTERISTICS 


INPUT 

UNDER 

TEST 


OTHER 
INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


Output LOW Voltage 


0.8 V 


4.5 V 


OV 


-240 mA 


9 






+0.15 


V 


Output HIGH Leakage Current 


OV 


V 


V 


3.0 V 


3, 16 






40 


mA 


Input LOW Current 


0.4 V 


4.5 V 








-0.1 




-1.6 


mA 


Input HIGH Current 


4.5 V 


OV 












40 


HA 



ELECTRICAL CHARACTERISTICS FOR N8T23 (V+ = 5.0 V, Ta = 25°C.) 














TEST CONDITIONS 


NOTES 


LIMITS 






AND GATE NO. 1 


INPUTS 

OF NO. 2 

AND GATE 


OUTPUTS 




CHARACTERISTICS 


INPUT 

UNDER 

TEST 


OTHER 
INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


Output HIGH Voltage 


2.0 V 


2.0 V 


0.8 V 


59.3 mA 




3.11 






V 


Turn-On Delay tp|-||-| 










10, 14 

11, 14 




12 
15 


20 
25 


ns 

ns 


Turn-Off Delay tp|_|_ 










10, 14 
11,14 




12 
20 


20 
35 


ns 
ns 


Power/Current Consumption: 
Output LOW 


0.8 V 


0.8 V 


0.8 V 




13,17 






31 5/60 


mW/mA 


Output HIGH 


2.0 V 


2.0 V 


2.0 V 




13, 17 






150/28 


mW/mA 


Input Latch Voltage 


10 mA 


OV 


OV 




12 


5.5 






V 


Output HIGH Current 


4.5 V 


4.5 V 


OV 


2.0 V 


15 


-100 




-250 


mA 


Input Clamp Diode Voltage 


-12 mA 








15 






-1.5 


V 



NOTES: 

3. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

4. All measurements are taken with ground pin tied to zero volts. 

5. Positive current Is defined as into the terminal referenced. 

6. Positive logic definition: "UP" Level = HIGH, "DOWN" Level = LOW. 

7. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings should the isolation 
diodes become forward biased. 

8. Output source current is supplied through a resistor to ground. 

9. With forced output current of 240 nA the output voltage must not exceed 0.1 5 V. 

10. R|_ = 50 i2 to ground. 

11. Load is 50 J2 in parallel with 100 pF. 

12. This test guarantees operation free of input latch-up over the specified operating supply voltage range. 

13. 1+ is dependent upon loading. 1+ limit specified is for no-load test condition for both drivers. 

14. Reference ac Test Circuit and Pulse Requirements. 

1 5. Reference "Typical Output Current as a function of Output Voltage Curve". 

16. V+ = V. 

17. V4. = 5.25 V. 



AC TEST CIRCUIT 



WAVEFORMS 



INPUT 
O O 3.0 V 















PULSE 
GENERATOR 

















fo 



OUTPUT 

Q 



O 



>50fi?p Cl 



INPUT PULSE: 

Amplitude = 3.0 V 

tpv\/ = 50 ns (50% Duty Cycle) 

tr = tf <5 ns (10% and 90% measurement points) 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 8T23 



1/2 8T23(SIDE AOR Bl 
I 



I> 



o 



APPLY LOGIC LOW 
TO TURN OFF DRIVER 
OUTPUT. 



TYPICAL PERFORMANCE CURVE FOR N8T23 



OUTPUT CURRENT AS A 
FUNCTION OF OUTPUT VOLTAGE 



300 
















vcc 


1 

= 5.0V 
















Ia = 


2b°C 




< 
£ 
r 

z 200 

lU 

a: 

DC 

3 








V 




















\ 


\ 












a. 

3 100 
o 












\ 






















\ 










-"■ 




J 








J 









n 



o- 



1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE - VOLTS 



TYPICAL APPLICATION 



1/3 8T24 
I 



^s=t 



>-^=Q 



F=II> 



r> 



I 1 



NOTE: To insure proper logic operation, unused inputs sliould not be left floating. Tie the unused inputs to V+ through a current limit 
resistor (2.2V.D.). 
To inhibit the driver, apply a logic LOW voltage to one input from gate 1 and 2 as shown above. 
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8T24 

TRIPLE LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The 8T24 Triple Line Receiver is designed specifically to meet the IBM 
System/360 I/O Interface Specification (File No. S360-19). The logic inputs (S, A, B) are fully TTL or 
DTL compatible. The R (Receive) input is designed to withstand a positive dc input of +7 V with 
power on (V+ = 5 V) and +6 V with power off, V+ = V) and a negative dc input of 0.15 V with 
power on or off. This protection allows normal bus operation even if one or more receivers have been 
powered down. 

• MEETS IBM SYSTEM/360 I/O INTERFACE SPECIFICATION 

• BUILT-IN INPUT THRESHOLD HYSTERESIS 

• HIGHSPEED 

• INDEPENDENT CHANNEL STROBING 

• FANOUT OF 10 TTL LOADS 

• SINGLE +5V SUPPLY OPERATION 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage (Note 1) 
Output Voltage (Note 1 ) 
Supply Voltage (Note 1) 
Storage Temperature Range 

Molded DIP(N8T24B) 

Hermetic DIP (N8T24E) 
Operating Temperature Range 
Lead Temperatures 

Hermetic DIP (soldering, 60 seconds) 

Molded DIP (soldering, 10 seconds) 
Internal Power Dissipation (Note 2) 



+5.5V 
+7.0V 
+7.0V 

-55°Cto+125°C 

-65°Cto+150°C 

0°Cto+75°C 

300° 

260° C 

730 mW 



NOTES: 

1. Voltages are with respect to the ground pin (pin 8). 

2. Rating applies to ambient temperatures up to 70° C. Above 70°C derate linearly at 8.3mW/°C. 



EQUIVALENT CIRCUIT (EACH RECEIVER) 

^ L 



> 4k > 800S! 



"^ 




^ 



< 



■w- 



• 3k >470!2 < Ik < 1k 



• 50!! > 4k > 50n 



O-t— — J 




< 



sss 



• 9 



< 



AOOil > > 3.5k 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6B, 9B 




ORDER INFORMATION 

TYPE PART NO. 

N8T24 N8T24E 

N8T24 N8T24B 



LOGIC DIAGRAM 




PINS =GND 
PIN 16 = V . 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • 8T24 



ELECTRICAL CHARACTERISTICS (V+ = 5.0 V +5%, Ta = 0°C to +75° C) 


PARAMETER 


TEST CONDITIONS 


NOTES 


LIMITS 


UNITS 


R 


S 


A 


B 


OUTPUTS 


MIN. 


TYP. 


MAX. 


Output HIGH Voltage 


1.70 V 


4.5V 


OV 


OV 


-800mA 


8 


2.6 


3.4 




V 


OV 


0.7V 


OV 


av 


-800mA 


8 


2.6 


3.4 




V 


Output LOW Voltage 


0.70V 


1.7 V 


OV 


OV 


16mA 


9 




0.2 


0.4 


V 


OV 


OV 


1.7V 


1.7V 


16mA 


9 




0.2 


0.4 


V 


Input LOW Current 


Sn 


OV 


0.4V 










-0.1 




-1.6 


mA 


An 


OV 




0.4V 








-0.1 




-1.6 


mA 


Bn 








0.4V 






-0.1 




-1.6 


mA 


Input HIGH Current 


Rn 


3.11V 
















0.17 


mA 


Rn 


7.0V 
















5.0 


mA 


Rn 


6.0V 










10 






5.0 


mA 


Sn 


3.11V 


4.5V 














40 


mA 


An 






4.5V 


OV 










40 


mA 


Bn 






OV 


4.5V 










40 


mA 


ELECTRICAL CHARACTERISTICS (V+ = 5.0 V, Ta = 25° C) 


PARAMETER 


TEST CONDITIONS 


NOTES 


LIMITS 


UNITS 


R 


S 


A 


B 


OUTPUTS 


MIN. 


TYP. 


MAX. 


Turn-on Propagation Delay tpnH 


V|N 


5.0V 


OV 


OV 




14 




20 


30 


ns 


Turn-off Propagation Delay tp|_i_ 


V|N 


5.0V 


OV 


OV 




14 




20 


30 


ns 


Hysteresis 


V|N 


4.5V 


OV 


OV 




12,13 


0.2 


0.4 




V 


Power/Consumption 












15 




315 


• 380 


mW 


Supply Current 












15 




60 


72 


mA 


Input Latch Voltage 


Sn 


3.11V 


10mA 


OV 


OV 




11 


5.5 






V 


An 


OV 


OV 


10mA 


OV 




11 


5.5 






V 


Bn 


OV 


OV 


OV 


10mA 




11 


5.5 






V 


Output Short Circuit Current 


3.11V 


OV 


OV 


OV 






-50 




-100 


mA 


Input Clamp 
Diode Voltage 


Sn 




-12mA 














-1.5 


V 


An 






-12mA 












-1.5 


V 


Bn 








-12mA 










-1.5 


V 


NOTES: 

3. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

4. All measurements are taken with ground pin tied to zero volts. 

5. Positive current is defined as into the terminal referenced. 

6. Positive logic definition: "UP" Level = "HIGH", "DOWN" Level = "LOW". 

7. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

8. Output source current is applied through a resistor to ground. 

9. Output sink Current is supplied through a resistor to V+. 

10. V+ = O.OOV 

1 1. This test guarantees operation free of Input latch up over the specified operating supply voltage range. 

12. Hysteresis is defined as the voltage difference between the R input level at which the output begins to go from "HIGH" to"LOW" state 
and the level at which the output begins to go from HIGH to LOW. 

1 3. See Hysteresis test circuit. 

14. Refer to AC test circuits. 

15. V+ = 5.25V. 
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AC TEST CIRCUIT AND WAVEFORMS 



MONITOR 
INPUT PULSE 

Q 



SWITCH 1 

-Q. Or 



ji: 



ji 



V+ = 5.0V 

O 



SWITCH 2 

-o Pt- 



<?2 

30pf: 



I ^ 84.5n 2.6V 

-^<|-AVV O 



~ 3 Receivers in the pacloge. 

Test each Receiver using switch 
positions as shown in Table 1. 




Input Pulse: 
Amplitude = 2.6V 
Pulse width = 200ns 
(50% Duty Cycle) 
t^ = tf = 5ns (10% to 90%) 



TABLE 1 


Receiver no. 


Position 


Receiver 1 
Receiver 2 
Receiver 3 


Switch 1 


Switch 2 


1 

2 
3 


1 
2 
3 



HYSTERESIS TEST CIRCUIT 



V+ = 5.0V 

Q 



:^ 0.33mF 

=:i.o* 
i~*— — 



OS, 



Vqut 



Verify in each of three (3) positions of S-| (Fig. 1) that 
the following occurs per Fig. 2. 

1. V-x and Vg must be between 0.7V minimum and 1.7V 
maximum. 

2. Hysteresis = V^ —Vg 



Fig. 1 



Fig. 2 



TYPICAL APPLICATION 
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SH0013 

2-PHASE MOS CLOCK DRIVERS 

FAIRCHILD INTEGRATED MICROSYSTEM CIRCUIT 



GENERAL DESCRIPTION - THE SH0013, designed for driving 2-phase MOS clock lines, is a dual 
high voltage driver capable of driving large capacitive loads at computer speeds. The SH0013 was 
designed to be driven by TTL circuits having moderate output current capability, such as TTL buffers 
(9009, 9N40, 9H40, 9S40) or TTL line drivers (9614). The circuit may also be driven by standard 
TTL circuits, such as the 9002, with slight degradation in rise time. Capacitive coupling from the 
driving TTL circuitry to the SH001 3 provides independent fixed width output pulses. DC level shifting 
may also be employed and is especially simple for +5V, -1 2V MOS systems. 

The device is supplied in a 12-pin TO-8 type package, capable of dissipating 1 .0 W at 70° C or 0.5 W at 
125°C. Use of an efficient fin radiator extends allowable dissipation to 1.66 W at 70° C or 0.8 Wat 
+125°C. 



30 V OUTPUT VOLTAGE SWING 

±600 mA OUTPUT CURRENT CAPABILITY 

5 MHz REPETITION RATE 

CAPACITIVE LEVEL SHIFTING 

INDEPENDENT FIXED WIDTH OUTPUT PULSES 

"ZERO" QUIESCENT POWER DISSIPATION 



ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltage Difference (Pin 11 to Pin 5) 

Input Current (Pins 2, 4, 6, 8) 

Peak Output Current (Pins 10, 12) 

Power Dissipation at 25° C (No Heat-Sink — See Figure 10) 

Storage Temperature 

Operating Temperature 

Military (SH0013M) 

Commercial (SH0013C) 
Lead Temperature (1/16" from case for 60 seconds) 



30V 

+75 mA 

±600 mA 

1.5 W 

-65°Cto+150°C 

-55°Cto+125°C 

0°C to +85° C 

300° C 



CONNECTION DIAGRAM 
12-LEAD TO-8 TYPE PACKAGE 

(BOTTOM VIEW) 
PACKAGE OUTLINE 5V 




NPUT A2 



NC INPUT NC 
B2 



ORDER INFORMATION 
TYPE PART NO. 

0013 SH0013HM 

001 3C SH0013HC 



SCHEMATIC DIAGRAM 



INPUT Aj 4 O- 



E 



<' 



INPUT Bi 6 0- 



iZ 



^ 



-O 12 OUTPUT A 



<° 



o 

8 
INPUTS, 



-Oil v+ 



< 



^ 



-O 10 OUTPUT B 
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ELECTRICAL CHARACTERISTICS (Notel) (Figures 14, 16) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Output LOW Voltage 


'out = -50 rnA l||\| = 1 mA 
'out = -100mA i|N = 1 fTiA 


V"*" - 3.0 
V+ -0.9 


V"^ - 1 .0 
V"^ - 0.7 




V 
V 


Output HIGH Voltage 


IOUT = 50mA l||\| = 10mA 
\O\JJ = ^00|JLA l||sj = 10mA 




V~ + 1 .5 
V~ + 0.7 


V~ + 2.0 
V- +0.9 


V 
V 


Power Supply Leakage Current 


V"^ - V~ = 30 V 
'OUT= l|N = 




<1.0 


100 


mA 


Negative Input Voltage Clamp 


l|N=-10mA 


V"~-1.2 


V~-0.7 




V 


tjj(on) 

trise (Note 3) 
tj(off) (Note 2) 
tfaii (Note 2) 
tfaii (Note 3) 

tpw 


C|N = 2200pF R|M =0 
V+ - V~ = 20V 
Cl= 1000 pF 


40 

40 

340 


15 
35 
15 
50 
70 
420 


30 
50 
30 
80 
120 
490 


ns 
ns 
ns 
ns 
ns 
ns 


''rise 
tfall 
tpw 


C|N = 500pF R||\i = 
V+ - V~ = 20V 
Cl = 200 pF 




15 

20 

110 




ns 
ns 
ns 


Positive Output Swing 


'OUT = 




V+-0.7 




V 


Negative Output Swing 


V~ + 0.7 




V 



NOTES: 

(1) V+ = 20 V, V_ = V unless otherwise specified. Typicals are for 25 C; minimum and maximum values are for 0°C < T^ < 85°Cfor 0013C, 
and -55°C < T^ < +125°C for the 0013M. 

(2) Values shown are for output pulse width determined by input pulse width (Fig. 16, V|f>j 2). 

(3) Output rise and fall times vary depending upon input capacitance and resistance. Refer to Figures 7 and 8. 

TABLE 1. TYPICAL DRIVE CAPABILITY OF SH0013 DRIVEN BY 9614 at 70°C ambient (No Heat Sink) 





FREQUENCY 












V+-V_ 


50% DUTY CYCLE 


PULSE WIDTH 


F^IN 


C|N 


Cl (MAX) 


RISE TIME (MIN) 


28V 










50 pF 




20V 


4 MHz 


100 ns 





700 pF 


200 pF 


7 ns 


16V 










350 pF 


10 ns 


28V 










100 pF 


5 ns 


20V 


2 MHz 


200 ns 


ion 


1800 pF 


400 pF 


14 ns 


16V 










700 pF 


19 ns 


28V 










400 pF 


19 ns 


20V 


1 MHz 


200 ns 





2300 pF 


1000 pF 


34 ns 


16V 










1700 pF 


45 ns 


28V 










2800 pF 


130 ns 


20V 


0.5 MHz 


500 ns 


ion 


4800 pF 


5500 pF 


183 ns 


16V 










9300 pF 


248 ns 



PERFORMANCE CURVES 



Fig. 1 PULSE WIDTH AS A 

FUNCTION OF Rin AND C||V| 

FORSH0013AND 

9614 LINE DRIVER 
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ov 
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Fig. 2 PULSE WIDTH AS A 

FUNCTION OF R||V| AND C||si 

FORSH0013AND 

9009 DUAL BUFFER 





+5V 






ov 












J9OO9 |n[sH0013 


f^ 
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Fig. 3 PULSE WIDTH AS A 

FUNCTION OF R|n AND C||m 
FOR SH 0013 AND 
9002 NAND GATE 
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Fig. 4 PULSE WIDTH 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



PERFORMANCE CURVES (Cont'd) 

Fig. 5 PULSE WIDTH 

AS A FUNCTION OF 
TTL SUPPLY VOLTAGE 





SEE 


IG. 1 
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Fig. 7 RISE TIME 

ASA FUNCTION OF 
INPUT RESISTANCE 



Fig. 8 
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Fig. 6 "^"^^ '^S A FUNCTION OF 

OUTPUT LOAD CAPACITANCE 
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Fig. 9 TRANSITION TIMES 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 



^ 60 



Fig. 10 



MAXIMUM ALLOWABLE 

POWER DISSIPATION 
(12 LEAD TO-8 PACKAGE) 
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AVERAGE INTERNAL POWER 
Fig. 11 (PER DRIVER) AS A FUNCTION 
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Fig. 13 TRANSIENT POWER 

AS A FUNCTION OF 
FREQUENCY FOR 
20 V SUPPLY DIFFERENCE 
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WAVEFORM DEFINITIONS 



APPLICATIONS 



0.7 V TYP. 



Logic "0" = Most positive output voltage 
Logic "1" = IVIost negative output voltage 
Output Swing = Clock pulse amplitude 



1 






RISE 
TIME 


PULSE 


■4 ►• 


FALL 


i I 




TIME 


A -i 


- 










OUTPUT : 

SWING 1 

1 


\ 


WIDTH 


no% 


^60% 


A 














. V* (OV) 



OUTPUT 
PULSE 



V*^ = MOS Vss Supply 

V~ = MOS Vdd Supply 

V*" = V — Power Supply Difference 

V"*" — V~ = Power Supply Difference 



PULSE CHARACTERISTICS 

All output pulse characteristics (rise time, fall time, pulse width) are determined by the input circuitry (R||v|, C|n) and the driving element. 
In operation, the driving element, such as a 9614 line driver, delivers a positive voltage through the coupling elements to the SH0013 input 
transistor. As the input voltage reaches approximately 0.6 V, the input transistor (Q-]) begins to turn on and discharge the load capacitance in 
some rise time (tf). If R||\| =0 and C||\| > 1000 pF, the rise time is determined by the input current available from the driver. For the 9614, 
the available current is ~ 90 mA, causing the SH0013 to deliver a peak output current of ~ 550 mA. Adding input resistance lowers the avail- 
able input current, increasing the rise time. When the output is fully ON (Logic "1"), the input capacitor will continue to discharge; the driver 
output impedance, coupling resistor (if any) and the SH0013 input impedance combine in series to determine the output pulse width. When the 
input current has decayed to a level which is insufficient to keep the input transistor saturated, it begins to turn off and the upper output 
transistor (Q2) begins to charge the load capacitor in some fall time (tf). Fall time is affected by the load capacitance and the input coupling 
components (R|m, C||\j). 

Typical pulse widths are shown in Figures 1—5 for various drivers versus coupling capacitance and resistance. 

RISE TIME/FALL TIME LIMIT 

The maximum transient output current that the SH0013 may conduct is ±600 mA. More current than this might cause permanent damage or 
shorten the life of the device. The transient output current is given by 

AV 
'peak =-7-^ °-^ ^ ^L ^^•'' 

where AV = output swing, t = tf or tf (10% to 90%), Ci_ = load capacitance, 0.8 = fraction of output swing from 10% 
to 90%. 

Refer to Figure 6 for absolute minimum computed rise/fail times; see Figure 7 for typicals. Fall time is affected somewhat by the coupling 
elements as shown in Figure 8. See Figure 9 for rise/fall time variations with temperature. 

MAXIMUM CAPACITIVE LOADING 

The maximum capacitive load is determined by the maximum allowable dissipation of the TO-8 type Package, output swing, frequency and 
duty cycle. Duty cycle and supply difference determine the average internal power dissipated in the llOOn resistors (Pdc'- 

(V+-V~)^ 

1100 ^ (Duty Cycle) ,q 2 

where duty cycle refers to the fraction of the cycle spent in the logical "1" state. 

Figure 11 shows computed average internal power as a function of duty cycle and supply difference. Frequency, output swing and load 
capacitance determine the transient power dissipated in Qi, and Q2 due to charging and discharging the load capacitance. Transient power 
(Pgc) fnay be computed as 

Pac = C (AV)=' f Eq. 3 

where AV = output swing. For 16V or 20V supplies, see Figures 12 or 13. 

For other supply voltages, use Eq. 3. The maximum allowable power dissipation versus ambient temperature for the TO-8 type Package is shown 
in Figure 10. The sum of the average internal power (Pjc) and the transient power (Pac) is limited by the maximum allowable package 
dissipation. 

PtOTAL = Pac + Pdc < Pmax Eq. 4 

The maximum load capacitance may be easily determined using Eqs. 1, 2, 3, and 4. 

APPLICATION CIRCUITS 

Figures 17 and 18 show typical application circuits. Figure 17 shows a full two-phase system, where the coupling resistance and capacitance set 
the pulse width. Figure 18 shows a method of dc level shifting for +5V, —12V MOS systems. Note that in this circuit the SH0013 output wave- 
form is identical to the waveform applied to the 9002. 



Pdc 
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STANDARD AC TEST 
CIRCUIT 

+5.00 V 



TYPICAL APPLICATION 
AC TEST CIRCUIT 



JU" 




CLOCK INPUT 
f = 500 kHz 
50% DUTY CYCLE 
AMPLITUDE = 5V 
t^ = tf < 1 ns 



VJ|' j-|J-( 



Fig. 14 



50- 
V|N 6 0- 

70- 



* — t CLOCK INPUT 

f= 500 kHz 
50% DUTY CYCLE 
AMPLITUDE = 5 V 
tr = tf < 10 ns 

TIMING DIAGRAM 




* 9614, 9009, 9002 
Fig. 15 



/■ 



t(j (on) 



t(j (off) 



t 



Viixii: RC INPUT NETWORK DETERMINES tpyy. ALL PARAMETERS APPLICABLE 

EXCEPT td off. 
V|N2: INPUT PULSE WIDTH DETERMINES tp^y. 

Fig. 16 

TWO-PHASE MOS CLOCK DRIVER 



CIRCUIT 



WAVEFORMS 



+6V 

1 



s 



T 



R|N C|N 

* — wv 




R||M C|N 

-V/v II- 



U 



\rM 



u 



-^ 2 



Fig. 17 
DC LEVEL SHIFTING 
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Fig. 18 
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SH2001 

HIGH VOLTAGE, HIGH CURRENT DRIVER 

FAIRCHILD INTEGRATED MICROSYSTEMS 



INPUTS DTL/TTL COMPATIBLE 

USE FOR CORE, CABLE, AND LAMP DRIVER 

HIGH CURRENT CAPABILITY . . . 250 mA SINKING CURRENT AT 0.5 V 

HIGH VOLTAGE CAPABILITY. . . 50 V LVqeO 

LOGIC FLEXIBILITY. . . 4-INPUT NAND WITH INHIBIT <NOR) INPUT 

HIGHSPEED. . . ton = 70ns(TYP),toff= 110 ns (TYP) 



ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 8 +40 V 

Voltage Applied to Pin 10 8V 

Interna! Pointer Dissipation 

Metal Can 680 mW 

Flatpak 570 mW 

Storage Temperature -65°C to +150°C 

Input Reverse Current 1mA 

Current on Pin 8 1 A 

Operating Temperature Range 

Military (SH2001 ) -55°C to +1 25°C 

Commercial (SH2001C) 0°C to 70°C 



BLOCK DIAGRAM/CONNECTION DIAGRAM 



1 O- 



10 



40 ' 



GND' 



8= 1 • 2» 3» 4 + 9 POSITIVE 
(NAND LOGIC) 



Note: Above pin numbers apply to both flatpak and can. Top View. 



CONNECTION DIAGRAMS 

(SEE BLOCK DIAGRAM) 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 

vcc 

GND 

ORDER INFORMATION 
TYPE PART NO. 
SH2001 SH2001HM 
SH2001C SH2001HC 


10-LEAD FLATPACK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 




1 • 10 

2 9 

3 8 

4 7 

5 6 






1 Vrr 






























GND 1 








ORDE 
TYPE 
SH20I 
SH20( 


:R INFORM/ 

PAR 

31 SH2( 

31C SH2 


VTION 
TNO. 
)01FM 
001 FC 
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GUARANTEED TEST SEQUENCE 



SH2001 ANDSH2001C 



TEST 
NO. 


LTPD 
GROUP 


PIN 1 


PIN 2 


PIN 3 


PIN 4 


PIN 5 


PIN 6 


PIN 7 


PIN 8 


PIN 9 


PIN 10 


SENSE 


LIMIT 


MIN. 


MAX. 


1 


A 


V|H 


V|H 


V|H 


V|H 


GND 




GND 


"OLI 




VCCL 


V8 




Vol 


2 


A 


V|L 








GND 




GND 


'OLI 


V|L 


VCCL 


V8 




Vol 


3 


A 


V|L 








GND 


'0L2 








VcCL 


V6 




V0L2 
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V|L 
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'0L2 








VcCL 
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V|L 


GND 


l0L2 








VcCL 


V6 




V0L2 
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A 








GND 


GND 


l0L2 






V|H 


VcCL 


V6 




V0L2 


8 


B 


Vr 


GND 


GND 


GND 


GND 










VCCH 


'1 




IR 


9 


B 


GND 


Vr 


GND 


GND 


GND 










VCCH 


"2 




IR 


10 


B 


GND 


GND 


Vr 


GND 


GND 










VcCH 


l3 




IR 


11 
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GND 


GND 


GND 


Vr 


GND 










VcCH 
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Ir 


12 


B 










GND 
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'9 




IR 
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-"F 


14 
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GND 
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-If 


15 
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Vr 


Vr 


Vf 


Vr 


GND 










VcCH 
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-If 


16 
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Vr 


Vr 


Vr 


Vf 


GND 










VcCH 
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-If 


17 


C 








GND 


GND 








Vf 


VcCH 


'9 
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18 
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GND 




GND 
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VOH 
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3st Conditio 
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e3 






GND 










VpD 






toff 



FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 



SH2001 



SYMBOL 



-55 C 



+25 C 



+125 C 



UNITS 



Vqcl 

VcCH 
VpD 

Vmax 

V|L 
V|H 

Vr 
Vf 

•OLI 
l0L2 
'0L3 

Vox 



4.50 
5.50 



1.40 
2.10 
4.00 
0.40 

250 
34.0 

8.0 
40.0 



4.50 
5.50 
5.00 
8.00 
1.10 
1.90 
4.00 
0.40 

250 
36.0 

8.0 
40.0 



4.50 
5.50 



0.80 
1.70 
4.00 
0.40 

250 
32.0 

8.0 
40.0 



V 

V 

V 

V 

V 

V 

V 

V 

mA 
mA 
mA 

V 



FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 



SH2001C 



SYMBOL 



0°C 



+25 C 



+70 C 



UNITS 



Vqcl 

VcCH 
VpD 

Vmax 

V|L 
V|H 

Vr 
Vf 

I OLI 
l0L2 
l0L3 

Vox 



5.00 
5.00 



1.20 
2.00 
4.00 
0.45 

250 
36.0 

8.0 
40.0 



5.00 
5.00 
5.00 
8.00 
1.10 
1.90 
4.00 
0.45 

250 
36.0 

8.0 
40.0 



5.00 
5.00 

.950 
1.80 
4.00 
0.50 

250 
34.0 

8.0 
40.0 



V 

V 

V 

V 

V 

V 

V 

V 

mA 
mA 
mA 

V 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2001 



TEST LIMITS (Temperature Range -55°C to +125°C) 



SH2001 



SYMBOL 



-55° C 
MIN. MAX. 



+25° C 
MIN. MAX. 



+125°C 
MIN. MAX. 



UNITS 



VOLI 
V0L2 
VOH 
IR 

-If 
'ox 

'PDH 

'max 



2.10 



0.45 
0.45 



1.60 



2.00 



0.45 
0.45 

6.0 
1.60 

5.0 
30.6 
29.6 

160 



1.80 



0.45 
0.45 

5.0 
1.50 
200 



Vqli 

V0L2 
VoH 
'R 
-'F 

'ox 

'PDH 

'max 

ton 
toff 



2.05 



0.45 
0.45 



1.40 



1.95 



0.45 
0.45 

5.0 
1.40 

5.0 
30.6 
34.0 
200 
260 



1.85 



0.5 
0.5 

10.0 
13.5 
200 



V 
V 
V 

mA 

mA 
mA 
mA 
mA 



toff 


220 








ns 


TEST LIMITS (Temperature Range 0°C to +70°C) 


SH2001C 










0°C 
SYMBOL MIN. MAX. 


+25° C 
MIN. MAX. 


MIN. 


+70° C 


MAX. 


UNITS 



V 
V 
V 

mA 

mA 
mA 
mA 
mA 
ns 



TABLE OF LTPD'S (These apply to test sequence page 2) 



GROUP 



COLD 



+25°C 



HOT 



15% 



15% 
15% 



10% 
10% 
10% 
10% 
10% 
10% 



15% 
15% 
15% 
15% 
15% 
15% 



TYPICAL SWITCHING TIMES 



250 

200 

c 150 



CO 



100 



50 







r 








































































y\ 
















^ 


y 












1 


off 


^ 














X 


A 




^ 


*^ 


"' 






' 






k^ 


^ 



















































-50°C 25°C 125°C 

TEMPERATURE 



PULSE 
GEN. 



FREQ. = 1 MHz 
P.W. = 500 ns 



SWITCHING TIME TEST CONDITIONS 

C)40V 
< 200n 



z> 



PIN 10 = Vcc = 5V 



PIN 5, PIN 7GND 




-O OUTPUT 



^ C3 10pF= WIRING CAP. 




40V OUTPUT 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2001 



APPLICATIONS 
LAMP DRIVER 



3 -#327 BULBS 



INPUTS FROM 

DECADE 

COUNTER, 

ETC. 




LATCHING RELAY 



LATCH INPUT O- 



£rr 




^ 



DTL INTERFACE DRIVER 




(Logic levels selected 
RL byVcc) 



RL> 16012 at Vcc = 40V 
R\_> 80natVcc = 20V 



HIGH CURRENT LINE TRANSMITTER 



■=■ .?5on 




) f O OUTPUT 



NON-INVERTING INPUT 



NOTE: If only non-Inverting input is used, one of the inverting inputs must be grounded. 
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SH2002 



DTL HIGH POWER DRIVER 

FAIRCHILD INTEGRATED MICROSYSTEMS 



LOGIC FLEXIBILITY. . . LATCHABLE 4-INPUT NAND WITH INHIBIT (NOR) INPUT 

HIGH CURRENT CAPABILITY . . . UP TO 150 mA 

HIGH VOLTAGE CAPABILITY. . . SOVLVcEO 

INPUT COMPATIBLE WITH DTL/TTL PRODUCTS 

FULL -55°C to +125°C TEMPERATURE OPERATION 

APPLICATIONS INCLUDE CABLE AND LAMP DRIVER 



+8.0V 

1.0 mA 

+40V 

+12V 

800mW 



ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 10 (continuous) 

Input Reverse Current 

Voltage Applied to Pin 8 (continuous) 

Voltage Applied to Pin 10 (pulsed < 1 second) 

Power Dissipation (Derate Linearity to +175°C) 

Storage Temperature Range 
Metal Can, Flatpak -65°C to +150°C 

Molded Dip -55°C to +125°C 

Operating Temperature Range 
Military (SH2002) -55°C to +125°C 

Commercial (SH2002C) 0°C to 70°C 



BLOCK DIAGRAM 




1° 1 I '' 

3^0 JT-^ 


( 


3 


-o f~=i_/^ i ^ , 


1 's /s A . . , ~jir 




"° ' 9 J J 

40 1 


VW L 




GNDO 

1 , J 






\ 6 

7 


Note: Above pin numbers refer to all packages. Top View 





CONNECTION DIAGRAMS 

(SEE BLOCK DIAGRAM) 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 

vcc 




GND 



ORDER INFORMATION 
TYPE PART NO. 

SH2002 SH2002HM 

SH2002C SH2002HC 



10-LEAD FLATPACK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



ORDER INFORMATION 
TYPE PART NO. 

SH2002 SH2002FM 

SH2002C SH2002FC 

10-LEAD MOLDED DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9F 



C4 



gnd[^ 



03 Vcc 
an 

7 H 
63 



ORDER INFORMATION 
TYPE PART NO. 

SH2002C SH2002PC 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2002 



SH2002 AND SH2002C 
GUARANTEED TEST SEQUENCE 


TEST 
NO. 


LTPD 
GROUP 


PIN 1 


PIN 2 


PINS 


PIN 4 


PIN 5 


PIN 6 


PIN 7 


PIN 8 


PIN 9 


PIN 10 


SENSE 


LIMIT 


min. 


MAX. 


1 


A 


V|H 


V|H 


V|H 


V|H 


GND 




GND 


'OLI 




VcCL 


V8 




Vol 


2 


A 


V|L 








GND 




GND 


'OLI 


V|L 


Vqcl 


V8 




Vol 


3 


A 


V|L 








GND 


l0L2 








Vqcl 


V6 




V0L2 


4 


A 




V|L 






GND 


l0L2 








VcCL 


V6 




V0L2 


5 


A 






V|L 




GND • 


l0L2 








Vqcl 


V6 




V0L2 


6 


A 








V|L 


GND 


'0L2 








Vqcl 


V6 




V0L2 


7 


A 








GND 


GND 


'0L2 






V|H 


Vccl 


V6 




V0L2 


8 


B 


Vr 


GND 


GND 


GND 


GND 










VcCH 


l| 




IR 


9 


B 


GND 


Vr 


GND 


GND 


GND 










VcCH 


'2 




IR 


10 


B 


GND 


GND 


Vr 


GND 


GND 










VcCH 


l3 




'R 


11 


B 


GND 


GND 


GND 


Vr 


GND 










VcCH 


'4 




IR 


12 


B 










GND 








Vr 


VcCH 


'9 




IR 


13 


C 


Vf 


Vr 


Vr 


Vr 


GND 










VqCH 


"1 




-'f 


14 


C 


Vr 


Vf 


Vr 


Vr 


GND 










VqCH 


l2 




-Ip 


15 


C 


Vr 


Vr 


Vf 


Vr 


GND 










VcCH 


'3 




-'f 


16 


c 


Vr 


Vr 


Vr 


Vf 


GND 










VcCH 


l4 




-'f 


17 


c 








GND 


GND 








Vf 


VcCH 


'9 




-If 


18 


D 










GND 




GND 






VcCL 


V6 


VOH 




19 


E 


GND 








GND 




GND 


Vox 




VcCL 


'8 




'ox 


20 


F 










GND 




GND 






VpD 


iio 




•PDH 


21 


F 


GND 








GND 










Vmax 


iio 




•max 


SH2002 
FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 


SYMBOL -55°C +25°C +125°C UNITS 


VcCL 4.50 4.50 4.50 V 
VccH 5.50 5.50 5.50 V 
VpD 5.00 V 
VmaX 8.00 V 
V||_ 1.40 1.10 0.80 V 
V|H 2.10 1.90 1.70 V 
Vr 4.00 4.00 4.00 V 
Vp 0.40 0.40 0.40 V 
IqlI 150 150 150 mA 
iOL2 8.0 8.0 7.50 mA 
Vox 40.0 40.0 40.0 V 


SH2002C 
FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 


SYMBOL 0°C +25°C +70°C UNITS 


VccL 5.00 5.00 5.00 V 
VccH 5.00 5.00 5.00 V 
VpD 5.00 V 
VmaX 8.00 V 
V||_ 1.20 1.10 .950 V 
V|H 2.00 1.90 1.80 V 
Vr 4.00 4.00 4.00 V 
Vp 0.45 0.45 0.50 V 
lOLI 250 250 250 mA 
l0L2 8.0 8.0 7.5 mA 
Vox 40.0 40.0 40.0 V 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2002 



TEST LIMITS (Temperature Range -55°C to +125°C) 



SH2002 



SYMBOL 



-55° C 
MIN. MAX. 



+25°C 
MIN. MAX. 



+125°C 
MIN. MAX. 



UNITS 



VOLI 

V0L2 

VOH 

IR 

-'F 

'ox 

IPDH 
'MAX 



2.10 



0.45 
0.45 



1.60 



2.00 



0.40 
0.40 

2.0 
1.60 

5.0 
30.6 
29.6 



1.80 



0.45 
0.45 

5.0 
1.50 
200 



V 
V 
V 
juA 
mA 

mA 

mA 
mA 



TEST LIMITS (Temperature Range 0°C to +70°C) 



SH2002C 



SYMBOL 



0°C 
MIN. MAX. 



+25 C 
MIN. MAX. 



+70°C 



MIN. 



MAX. 



UNITS 



VOLI 

VOL2 

VOH 

'R 

-'F 

'ox 

IPDH 

'max 



2.05 



0.45 
0.45 



1.40 



1.95 



0.45 
0.45 

5.0 
1.40 

5.0 
30.6 
34.0 



1.85 



0.5 
0.5 

10.0 
1.35 
200 



V 
V 
V 

mA 

mA 
mA 
mA 
mA 



TABLE OF LTPD'S (These apply to test sequence page 2) 



GROUP 



COLD 



+25° C 



HOT 



15% 



15% 
15% 



10% 
10% 
10% 
10% 
10% 
10% 



15% 
15% 
15% 
15% 
15% 
15% 



TYPICAL SWITCHING TIMES 



250 
200 

c 150 

I 
w 

LU 

1 100 
50 















































































y 
















^ 


y 












1 


ott 


X 














X 


^ 




^ 










^ 









"^ 



















































-50°C 25°C 125°C 

TEMPERATURE 



SWITCHING TIME TEST CONDITIONS 

I 40V 




FREQ. = 1 MHz 
P.W. = 500 ns 



PIN 5, PIN 7GND 



O OUTPUT 



±1 C a 10 pF = WIRING CAP. 




40V OUTPUT 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2002 



APPLICATIONS 

LAMP DRIVER 



LAMP TEST O- 



-^ 



INPUTS FROM 

DECADE 

COUNTER, 

ETC. 



t vw 




< 



o 

+28 Vdc 



B) ?3) 



2 -NO. 327 BULBS 



LATCHING RELAY OR FAULT LAMP DRIVER 



LATCH INPUT O- 



^71 



UNLATCH I ^ 
INPUTS j 2 




-V/Sr- 



< 



NO. 330 
BULB 



_0 +14 Vdc 



Relay will unlatch if any input (1, 2, 3) goes LOW. 



OUTPUT TRANSFER PULSE SAFE OPERATING AREA 





\ 


\ 


\ 


\ 






















\ 


.\ 




\ 


\ 


0, 




















V 


\ 


\ 


S/o 


h\ 


s 


















\ 


\, 


V 




^ 


*»> 




















s 


v^ 




^^ 




"->v 








.^ 




















« 




"^ 






"^ 



10 15 20 25 30 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 
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SH2200 

HIGH VOLTAGE, HIGH CURRENT DRIVER 

FAIRCHILD INTEGRATED MICROSYSTEMS 



FEATURES 

• INPUT DTL/TTL COMPATIBLE 

• HIGH SINKING CURRENT CAPABILITY. . . 500 mA AT 0.6 V 

• HIGH VOLTAGE CAPABILITY . . . 50 V, Vqx 

• LOGIC FLEXIBILITY. . . 4-INPUT NAND WITH INHIBIT (NOR) INPUT 



APPLICATIONS 

• RELAY AND LAMP DRIVER WITH LATCHING 

• TAPE READOUT, TEST EQUIPMENT 

• SOLENOID DRIVER 



ABSOLUTE MAXIMUM RATINGS 

Voltage Applied to Pin 8 
Voltage Applied to Pin 10 
Input Reverse Current 
Current on Pin 8 
Storage Temperature Range 

Metal Can and Flatpak 

Molded DIP 
Operating Temperature Range 

Metal Can and Flatpak 

Molded DIP 
Maximum Power Dissipation 

At 25°C Ambient Temperature 

Metal Can (Note 1 ) 

Flatpak (Note 1) 

Molded DIP 



Note 1. Use proper heat sink at temperature above 100 C 



+50V 

+8.0V 

1.0 mA 

1.0A 

-65°Cto+150°C 
-55°Cto+125°C 

-55°Cto+125°C 
0°Cto+70°C 



680 mW 
575 mW 
455 mW 



BLOCK DIAGRAM 



1 o- 



VccA 



10 



4 0— — ' 



GND» 



= 1 • 2» 3» 4 + 9 POSITIVE 
(NAND LOGIC) 



Note: Above pin numbers apply to all package types. Top View 



CONNECTION DIAGRAMS 

(SEE BLOCK DIAGRAM) 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 

vcc 




GND 



ORDER INFORMATION 
TYPE PART NO. 

SH2200 $H2200HM 

SH2200C SH2200HC 



10-LEAD FLATPACK 

(TOP VIEW) 
PACKAGE OUTLINE 3F 



ORDER INFORMATION 
TYPE PART NO. 

SH2200 SH2200FM 

SH2200C SH2200FC 



10-LEAD MOLDED DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9F 




ORDER INFORMATION 
TYPE PART NO. 

SH2200C SH2200PC 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2200 



GUARANTEED TEST SEQUENCE 


TEST 
NO. 


LTPD GROUP At 




LIMITS 


COLD 


+25°C 


HOT 


PIN 1 


PIN 2 


PINS 


PIN 4 


PIN 5 


PIN 6 


PIN 7 


PIN 8 


PIN 9 


PIN 10 


SENSE 


MIN 


MAX 


2 


B 


A 


C 


V|H 


V|H 


V|H 


V|H 


GND 




GND 


'OLI 




Vcc 


V8 




VOLI 


3 


6 


A 


C 


V|L 








GND 




GND 


'OLI 


V|L 


Vcc 


V8 




VOLI 


4 


- 


- 


- 




VlL 






GND 




GND 


'OLI 


V|L 


Vcc 


V8 




VOLI 


5 


- 


- 


- 






V|L 




GND 




GND 


•OLI 


V|L 


Vcc 


V8 




VOLI 


6 


- 


- 


- 








V|L 


GND 




GND 


'OLI 


V|L 


Vcc 


V8 




VOLI 


7 


B 


A 


C 


V|L 








GND 


'0L2 








Vcc 


V6 




V0L2 


8 


B 


A 


C 




V|L 






GND 


'0L2 








Vcc 


V6 




V0L2 


9 


B 


A 


C 






V|L 




GND 


•0L2 








Vcc 


V6 




V0L2 


10 


B 


A 


c 








VlL 


GND 


'0L2 








Vcc 


V6 




V0L2 


11 


B 


A 


C 








GND 


GND 


'0L2 






V|H 


Vcc 


V6 




VoL2 


12 




A 


C 


Vr 


GND 


GND 


GND 


GND 










Vcc 


h 




IR 


13 




A 


c 


GND 


Vr 


GND 


GND 


GND 










Vcc 


•2 




iR 


14 




A 


C 


GND 


GND 


Vr 


GND 


GND 










Vcc 


'3 




IR 


15 




A 


C 


GND 


GND 


GND 


Vr 


GND 










Vcc 


l4 




Ir 


16 




A 


c 










GND 








Vr 


Vcc 


l9 




Ir 


17 


B 


A 


c 


Vp 


Vr 


Vr 


Vr 


GND 










Vcc 


ll 




-If 


18 


B 


A 


c 


Vr 


Vp 


Vr 


Vr 


GND 










Vcc 


•2 




-If 


19 


B 


A 


c 


Vr 


Vr 


Vp 


Vr 


GND 










Vcc 


'3 




-If 


20 


B 


A 


c 


Vr 


Vr 


Vr 


Vp 


GND 










Vcc 


l4 




-If 


21 


B 


A 


c 








GND 


GND 








Vp 


Vcc 


'9 




-•f 


22 


B 


A 


c 










GND 




GND 






Vcc 


V6 


VoHl 




23 


— 


A 


C 


GND 








GND 


'0L3 


GND 


Vox 




Vcc 


'8 




lox 


24 


- 


A 


- 










GND 










VpD 


iio 




IPD 


25 


- 


A 


- 


GND 








GND 








GND 


vmax 


'10 




Imax 


CUOOQQC 

FORCING FUNCTIONS (Temperature Range 0°C to 70°C) 


SYMBOL 0°C +25°C +70°C UNITS 


Vcc 5.0 5.0 5.0 V 
VpD 5.0 V 
VmaX 8.0 V 
V|L 0.85 0.85 0.85 V 
V|H 1.9 1.8 1.6 V 
Vr 4.5 4.5 4.5 V 
Vp 0.45 0.45 0.45 V 
Vox 50 50 V 
IqlI 500 500 500 mA 
l0L2 16 16 16 mA 
IqL3 8.0 mA 


SH2200C 

TEST LIMITS (Temperature Range C to 700) 


SYMBOL 0°C +25°C +70°C UNITS 


VoLI 0.6 0.6 0.6 V 
VoL2 0.45 0.45 0.45 V 
VoHl 1.95 1.85 1.65 V 
Ir 60 60 mA 
-Ip 1.6 1.6 1.6 mA 
iQX 5.0 200 juA 
IpD 12.2 mA 
'MAX 30 mA 
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FAIRCHILD INTEGRATED MICROSYSTEMS SH2200 



FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 



SH2200 



SYMBOL 



-55°C 



+25° C 



+125°C 



UNITS 



vcc 

VpD 

Vmax 

V|L 
V|H 

Vr 

Vf 

Vox 

'OLI 
'0L2 
'0L3 



5.0 



0.8 
2.0 
4.5 
0.4 

500 
16 



5.0 
5.0 
8.0 
0.9 
1.7 
4.5 
0.4 

50 
500 

16 
8.0 



5.0 



0.8 
1.4 
4.5 
0.4 

50 
500 

16 



V 

V 

V 

V 

V 

V 

V 

V 
mA 
mA 
mA 



TEST LIMITS (Temperature Range -55°C to +125°C) 



SH2200 



SYMBOL 



-55° C 



+25° C 



+125°e 



UNITS 



V0L1 
V0L2 
VOHI 
IR 

-If 
•ox 

'PD 

'max 



0.8 

0.4 

2.05 

1.6 



0.6 
0.4 
1.75 
60 
1.6 
5.0 
11 
25 



0.7 
0.4 

1.45 
60 
1.6 

200 



V 
V 
V 
juA 
mA 
mA 
mA 
mA 



TYPICAL SWITCHING TIME 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 



j 0.2 











V 








\ 








\ 








V 








, \ 


«i 


300 mA , 






■ 1 


^ 




IC = 500 mA 


_^ 


— 


IC = 400 mA 


- 




—J 


— "■ 




IC = 300 mA 

1 













■55 25 70 125 

Ta - AMBIENT TEMPERATURE - "C 



PERFORMANCE CURVES 



OUTPUT VOLTAGE 
TEST CIRCUIT 



Vcc = 5.0V 




TYPICAL OUTPUT VOLTAGE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



SWITCHING TIME TEST CIRCUIT 

































toff 
































^ 




ton 



























10 20 30 40 50 60 70 
Ta - AMBIENT TEMPERATURE - °C 



PULSE 
GEN. 



FREQ. = 1 MHz 
P.W. = 500 ns 



loon 

50V O VS^ 



I> 



50V O VW f 



±1 C^ 10 pF = WIRING CAP. 



PIN 10 = VCC = 5V 
PINS, PIN7GND 



6-141 



FAIRCHILD INTEGRATED MICROSYSTEMS SH2200 



APPLICATIONS 

LAMP DRIVER 



LAMP TEST O- 



^ 



INPUTS FROM 

DECADE 

COUNTER, 

ETC. 




-vw 



K 



6 

UP TO 50 



B) B) 



LATCHING RELAY OR FAULT LAMP DRIVER 



LATCH INPUT O- 



^n 



UNLATCH 
INPUTS 



/ 40 

1 
2 

V. 30 




-wv- 



< 



UP TO 
500 mA BULB 



UP TO 50 



Relay will unlatch if any input (1, 2, 3) goes LOW. 
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SH8090 

10-BIT D/A CONVERTER 

FAIRCHILD INTEGRATED MICROSYSTEMS 



GENERAL DESCRIPTION - The SH8090 is a complete Digital to Analog Converter using hybrid, 
MOS/LSI, Linear IC, and thick film technology. The digital word can be entered serially or in parallel. 
Transfer gates provide isolation between data input registers and the holding register. The analog 
output is provided with short circuit protection and offset voltage null capability. 



SERIAL or PARALLEL OPERATION 

8 and 10-BIT DATA LENGTHS 

300 mW POWER DISSIPATION 

MOS LOGIC LEVELS 

ANALOG OUTPUT LEVEL TO -5 V 



ABSOLUTE MAXIMUM RATINGS 

Logic Input Levels 
Power Supplies 
Logic Vqg 

Analog Vcc&Vdd 

Reference Vf 
Operation Temperature 
Storage Temperature 



-30 to +0.3 V 

-29 V 

±15 V 

-6.0 to +0.3 V 

-20°Cto+85°C 

-55°Cto+125°C 



CONNECTION DIAGRAM 


30-LEAD FLATPAK 


PACKAGE OUTLINE 28 


SERroIrr^j "'°'"""" i^lllZ"r 


MSB 9C: 3 28 


^ RESET HR 










6C^ 6 25 


3 ANALOG OUTPUT 


PARALLEL INPUT DATA 5C; 7 24 


^Vcc.l2V 




3V00-12V 










1C 11 20 


Z3 REF VOLTAGE 2 




3 REF VOLTAGE 1 




3 8 BIT SER OUT 






GNDC; t5 16 


:3V<;o-30V 


ORDER INFORMATION 


TYPE PART NO. 


8090 SH8090FM 



BLOCK DIAGRAM 



SR SR HR HR 
DATA RESET RESET SET 




REF 2 










INPUT 
REGISTER 




HOLD 
REGISTER 




OUTPUT 
SWITCHES 




RESISTOR 
LADDER 














































































































10 


-BIT 8-Bn 
OUT OUT 


TR/S 


NS TRA^ 


S 1 











OFFSET NULL 
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FAIRCHILD INTEGRATED MICROSYSTEMS • SH8090 



ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 



PARAIVIETER 


SYMBOL 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input HIGH Voltage 











-2.0 


V 


Input LOW Voltage 






-9.0 




-30 


V 


Output HIGH Voltage 











-1.0 


V 


Output LOW Voltage 






-10 




-30 


V 


Clock Input 


Amplitude 






-9.0 




-30 


V 


Width 






1.0 




10 


MS 


Clock Frequency 


fMAX 




DC 




100 


kHz 


Logic Input Capacitance 


C|N 






10 




PF 


Logic Input Leakage 


Ilx 


V|N=-20V 






5.0 


mA 


Power Supply Current Drain 
Logic Vqg 
Analog Vqc & Vqd 
Voltage Reference 


'max 


Vgg = -27 V 

VcC&Vdd 
Vf = -5.0V 




4.5 
3.5 
100 




mA 
mA 

ma 


Total Power Dissipation 


Pmax 






180 




mW 


Analog Output Voltage Offset 


VOFF 


Logic all "0" 
RL>2.0kn 




1.0 




mV 


Analog Output Load 


Rl 




2.0 


10 




kn 



SPECI FICATIONS (Ta = 25°C, Ref Voltage = -5.0 V) 



Accuracy 
Settling Time 

Serial Operation 

Parallel Operation 
Word Rate {Continuous 10 BITNRZ) 

Serial Operation 

Parallel Operation 
Output Range 
Temperature Coefficient 
Supply Voltage Rejection Ratio 
Offset Drift (Long term) 



±0.1% of Full Range, Typ. 

20 JUS max. 
20 fis max. 

10,000 word/s 

50,000 word/s 

0.0 V to -5.0 V ±5mV 

±0.002%/° C of full scale 

<180mV/V 

<0.15MV/Day 



FUNCTIONS 

PIN NO. DESCRIPTION 

1 RESET SR: 

A "1" voltage level applied to this input will reset the input register but will not affect data in the hold register. 
28 RESET HR: 

A "1" voltage level at this pin will reset the hold register to all "0"s address. The analog voltage will be volts. 
27 SETHR: 

A "1" voltage level at this pin will set the hold register to all "1"s address. The analog voltage will be at full scale. 
29,30 TRANSFER "1" &"0": 

When both transfer "1" and transfer "0" are at A "1" level, data is transferred from the input register to the hold register. 
14 PARALLEL ENABLE: 

A "1" voltage level applied to this pin will enable the parallel data inputs and inhibit the serial data input. 
21 GUARD: 

This pin provides extra shielding from logic noise and external interference when connected to the analog output. 
22,26 OFFSET NULL: 

Although the SH8090 has very low offset, it may be desirable to adjust the offset to zero. 
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NEW 

PRODUCTS 

TO BE 

ANNOUNCED 




COMPUTER/ 
INTERFACE 



III 



9660 

SEVEN SEGMENT DECODER/ 
PROGRAMMABLE CURRENT 
DRIVER 



9661 

QUAD PROGRAMMABLE 
CURRENT SEGMENT DRIVER 



GENERAL DESCRIPTION - The 9660 7-Segment Decoder/Program- 
mable Current Driver is designed to accept four binary inputs (BCD) 
and a decimal point input. It converts these signals to active HIGH 
7-segment and decimal point constant current outputs for driving 
common cathode LED displays. One external resistor sets the driver 
output currents for driving each segment and can be used either as an 
LED brightness control or for increasing the drive capability for 
multiplexing systems. The on-chip decoder and ROM are normally 
programmed hexadecimal although other 4-bit binary codes can be 
programmed. 



GENERAL DESCRIPTION - The 9661 Quad Programmable, Current 
Segment Driver Is designed to drive common cathode LED displays. 
One resistor sets the output currents from 5 mA to 75 mA which 
enables its use in driver-per-digit or multiplex LED display applications. 
Two devices can be connected to give a total of 7-segment drivers 
and a decimal point driver with the output currents all determined by 
one external resistor. 



7-SEGMENT AND DECIMAL POINT OUTPUT 

SINGLE RESISTOR PROGRAMS OUTPUT CURRENTS 

OUTPUT CURRENT RANGE PROGRAMMABLE FROM 5 mA 

TO 50 mA 

ON-CHIP DECODING AND PROGRAMMABLE ROM 

TTL/MOS INPUT COMPATIBLE INPUTS 

OPERATES FROM +5V 



• OUTPUT CURRENTS FROM 5 mA TO 75 mA 

• TTL/MOS INPUT COMPATIBLE INPUTS 

• SINGLE RESISTOR PROGRAMMED FOR OUTPUT CURRENT 
FOR ONE OR MORE DEVICES 

• OPERATES FROM +5V 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 



BINARY 
INPUTS 



A, ^ 2 
Aj [[^ 3 



DECIMAL POINT I— 
INPUT L. 



DECIMAL POINT 
OUTPUT 



iEXT ^ 
GND [^ 



^ OUTPUT a 
j] OUTPUT b 
12 OUTPUT c 

2 OUTPUT d 
^ OUTPUT e 
2 OUTPUT f 
^ OUTPUT g 



BLOCK DIAGRAM 



H>-C>= 



O—^— »~^— 






1 OF 16 

DECODER 

AND 

ROM 




DECIMAL 
POINT O- 
INPUT 

RextO- 



CURRENT 

PROGRAMMING - 

CIRCUIT 






> 7-SEGMENT 
OUTPUTS 



DECIMAL 

POINT 

OUTPUT 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 



INPUT 1 ^ 
INPUT 2 ^ 
INPUTS Q 
INPUT 4 [^ 

Rext [2 

GND ^ 

SLAVE INPUT ^ 

MASTER OUTPUT [^ 



-\^y 



16 ^ OUTPUT 1 

15 j] OUTPUT 2 

14 |] OUTPUT 3 

13 J V+ 

12 ^ OUTPUT 4 

11 ^ NC 

10 ^ DP/SEGMENT 

9 ^ DP/SEGMENT 



BLOCK DIAGRAM 



=>-^ 



\P- 



RextO 



CURRENT 

PROGRAMMING 

CIRCUIT 



:J>-o 



=J>^ 



^==Pr^i 



66 



DECIMAL POINT/ 
SEGMENT OUTPUT 
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9662/9663 

LED/LAMP DIGIT DRIVER 



GENERAL DESCRIPTION - The 9662 is a Quad LED/Lamp Digit 
Driver and the 9663 is a Hex LED/Lamp Digit Driver with active 
LOW outputs designed to sink the common cathode current of 
7-segment LED displays. The driver's inputs are TTL/iViOS compatible 
with inverting or non-inverting operation selected by one external pin 
connection. 

These devices are also ideal for driving lamps, relays, or other circuits 
requiring high drive currents. 



• MOS/TTL COMPATIBLE INPUTS 

• 600 mA OUTPUT SINK CAPABILITIES 

• INVERTING OR NON-INVERTING MODE SELECTION 

• OPE RATES F ROM +5 V 



CONNECTION DIAGRAMS 
16-LEADDIP 

(TOP VIEW) 



INPUT 4 ^ 
GN 



DUTPUTS 1^ 
INPUTS [^ 



INVERTING/ I ^iy 

NON-INVERTING [_ 6 ^/ 



MODE SELECT 



^C 



9662 



D[:2 Y 

4 



IT 9 I ^' 



o 

— j] INPUT 1 
1 ]J| GND 

— J OUTPUT 1 

9 —I 

— J OUTPUT 2 



16-LEADDIP 

(TOP VIEW) 
9663 



INPUTS ^ 



■"1 
GND ^ 3^/ 

□ 5 




INPUT 4 [^ 
INVERTING/ 
NON-INVERTING T 
MODE SELECT 



^ 



] INPUT 2 



I j| INPUT 1 

^L_ Jj OUTPUT 1 

^ OUTPUT 2 

OUTPUT 4 n-S 1 r ] OUTPUTS 

12 INPUTS 



T 



lA 



Dv^ 
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GLOSSARY 

COMPUTER/INTERFACE 



Bandwidth — The frequency at which the device gain is 0.707 
of its low frequency value. 

Clamped Output HIGH Voltage — The voltage potential 
necessary to turn on (forward bias) the clamping diode on the 
output pin. 

Clamped Output LOW Voltage - See Clamped Output HIGH 
Voltage. 

Clock Frequency — The reciprocal of the clock period; the 
clock repetition rate. 

Clock input. Amplitude — The peak amplitude of the clock 
signal. 

Clock Input, Width — The time duration of the clock pulse. 

Common Mode Input Firing Voltage — The common mode 
input voltage that exceeds the dynamic range of the input 
stage resulting in the output switching states. 

Common Mode Input Overload Recovery Time — The time 
delay between removal of an input common mode voltage 
outside the input common mode range, and resumption of 
normal device operation. 

Common Mode Rejection Ratio — The ratio of the change in 
output voltage to the change in input common mode voltage. 

Common Mode Voltage — The arithmetic mean of the voltage 
present at the differential inputs with respect to the device 
ground reference. 

Delay Time — See Propagation Delay. 

Differential Input Bias Current — The current required in the 
differential input stage in order to bias the stage into 
operation. 

Differential Input Impedance — The impedance seen looking 
between the input terminals. 

Differential Input Offset Current — The difference in currents 
required by the transistors in the input stage to bias the input 
stage to its quiescent operation point. 

Differential Input Overload Recovery Time — The time delay 
between removal of a differential input voltage that exceeds 
the differential input voltage operating range, and resumption 
of normal device operation. 

Differential Input Threshold Voltage — The voltage difference 
between the + and — inputs required to guarantee the output 
logic state. 

Differential Voltage Gain — The ratio of the output voltage to 
the differential input voltage. 

Enable Input Forward Current — The current drawn out of the 
input necessary to force the input into a logic LOW state. 

Enable Input Leakage Current — The current flowing into the 
enable input necessary to insure a logic HIGH state. 

Fall Time — The time required for the signal to fall from 90% 
to 10% of its output value into a specified load network. 

Gate Input HIGH Current — See Enable Input Leakage 
Current. 



Gate Input LOW Current — See Enable Input Forward 
Current. 

Hysteresis — The voltage difference between the switching 
points of the device. See Lower Input Threshold Voltage and 
Upper Input Threshold Voltage. 

Input Bias Current — The current required to place the input 
stage into its quiescent operation region. 

Input Capacitance — The equivalent capacitance seen looking 
into either input with the other input grounded. 

Input Clamp Diode Voltage — The input voltage at which the 
clamp diode associated with the input becomes forward 
biased. 

Input Current — The current flowing into the input with a 
specified voltage applied to the input. 

Input Current at Maximum Input Voltage — The leakage 
current into a TTL or DTL input with the absolute maximum 
allowed input voltage applied to the input. 

Input Forward Current — See Input LOW Current. 

Input HIGH Current — The leakage current into an input when 
that input is in a HIGH or logic "1" state. 

Input HIGH Voltage — The voltage required at the input to 
define the input as being in a HIGH or logic "1" state. 

Input Latch Voltage — See Input Clamp Diode Voltage. 

Input LOW Current — The current drawn out of the input 
when the input is in a LOW or logic "0" state. 

Input LOW Voltage — The voltage required at the input to 
define the input as being in a LOW or logic "0" state. 

Input Noise Voltage — The rms noise voltage present at the 
amplifier output divided by the gain of the amplifier — 
measured with the inputs connected to ground through a low 
resistance. 

Input Offset Current — The difference between the currents 
into the input terminals required to set the output voltage to 
zero volts. 

Input Resistance — The equivalent resistance seen looking into 
either input terminal with the other terminal grounded. 

Input Reverse Current — See Input HIGH Current. 

Input to Output Delay — See Propagation Delay. 

Input Voltage — The voltage potential between the input 
terminal and the device ground reference. 

Input Voltage Range — The range of input voltages which, if 
exceeded on either input terminal, could cause the device to 
cease functioning properly. 

Input Voltage Rating — See Input Voltage Range. 

Linearity — The deviation of the characteristic from a 
straight line. 

Logic Input Capacitance — The equivalent capacitance seen 
looking into the logic input terminal. 
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Logic Input Leakage — See Input HIGH Current. 

Logic Inputs, HIGH — An Input voltage potential between 2.0 
and 5.5 V — defines the HIGH or logic "1" input state. 

Logic Inputs, LOW — An input voltage potential between 
and 0.8 V — defines the LOW or Logic "0" input state. 

Logic Outputs, HIGH — An output voltage potential between 
2.4 and 5.5 V — defines the HIGH or logic "1" output state. 

Logic Outputs, LOW — An output voltage potential between 
and 0.4 V — defines the LOW or logic "0" output state. 

Lower Input Threshold Voltage — In conjunction with 
hysterisis, the voltage potential at which the device will change 
to the opposite output logic state in response to an 
algebraically decreasing input voltage. 

Negative Supply Current — The current drain on the negative 
power supply out of the device negative power supply pin. 

Open Loop Threshold Voltage — The switching point of the 
device with the hysterisis disabled, in an amplifier with 
selectable hysterisis. 

Output Common Mode Voltage - The arithmetic mean of the 
two output voltages, for devices with differential outputs. 

Output HIGH Current — The current sourced by the output 
while maintaining a HIGH output logic level. 

Output HIGH Leakage Current — The leakage current into the 
output transistor at the specified output voltage potential, for 
uncommitted or open collector NPN outputs. 

Output HIGH Voltage - See Logic Outputs, HIGH. 

Output Impedance — The equivalent impedance seen looking 
into the output terminal. 

Output Leakage Current — See Output HIGH Leakage 
Current. 

Output LOW Leakage Current — The current out of the 
output in the output LOW state, for uncommitted or open 
emitter NPN outputs. 

Output LOW Voltage - See Logic Output, LOW. 

Output Offset Voltage — The voltage difference between the 
two outputs with both inputs grounded. 

Output Resistance — The equivalent resistance seen looking 
into the output terminal. 

Output Short-Circuit Current — The current flowing out of the 
output when the output is shorted to ground. 

Output Sink Current — The maximum current into the 
collector of the output transistor, for open collector devices. 

Output Voltage — The voltage present at the output terminal, 
referred to ground. 

Output Voltage Swing — The peak output amplitude, referred 
to ground, that can be delivered without signal clipping. 

Positive Supply Current — The device current drain via the 
positive power supply pin. 

Power Consumption — The de power required to operate the 
device under no load conditions. 

Power Supply Rejection — The ratio of the change in input 
offset voltage to the change in power supply voltage causing it. 



Propagation Delay — The time interval between application of 
an input voltage step and its arrival at the output, measured at 
the 50% of final value points. 

Propagation Delay Time, HIGH to LOW Output - The 

propagation delay of a signal causing the output to change 
from a HIGH to a LOW logic state. 

Propagation Delay Time, LOW to HIGH Output - The 

propagation delay of a signal causing the output to change 
from a LOW to a HIGH logic state. 

Resistive Output HIGH Voltage - See Logic Outputs, HIGH. 

Resistive Output LOW Voltage - See Logic Outputs^ LOW. 

Response Control Input Current — The current flowing into 
the response control pin with a specified voltage applied to the 
response control pin. 

Rise Time — The time interval required for a signal to rise 
from 10% to 90% of its final amplitude. 

Static Forward Current Transfer Ratio — The ratio of dc 
collector current to base current in a transistor. 

Storage Time — The propagation delay due to stored charge in 
the transistor. 

Strobe Input Current — See Input HIGH Current. 

Strobe Input HIGH Current - See Input HIGH Current. 

Strobe Input Leakage Current — See Input HIGH Current. 

Strobe Input LOW Current - See Input LOW Current. 

Strobe to Output Delay — The propagation delay of a signal 
applied to the strobe input and the response of the output, 
measured at the 50% of final amplitude points. 

Supply Voltage Rejection Ratio — The ratio of the change in 
input offset voltage to the change in power supply voltage that 
produces it. 

Switching Speed — See Propagation Delay. 

Terminating Resistance — The resistance of a resistor normally 
used to provide a termination to a transmission line. 

Threshold Uncertainty — The device to device variation in 
input threshold voltage including effects of differing 
temperatures. 

Transition Time, HIGH to LOW Output - See Fall Time. 

Transition Time, LOW to HIGH Output - See Rise Time. 

Turn-Off Delay - See Propagation Delay Time, LOW to HIGH 

Output. 

Turn-Off Propagation Delay — See Propagation Delay Time, 

LOW to HIGH Output. 

Turn-Off Time — See Propagation Delay Time, LOW to HIGH 
Output. 

Turn-On Delay — See Propagation Delay Time, HIGH to LOW 
Output. 

Turn-On Propagation Delay — See Propagation Delay Time, 
HIGH to LOW Output. 

Turn-On Time — See Propagation Delay Time, HIGH to LOW 
Output. 

Upper Input Threshold Voltage — The input voltage that 
causes the output to change logic state, when the input voltage 
is increasing in a device with hysterisis. 



6-149 




CONTENTS AND SECTION SELECTOR 



CONSUMER 



TF^ANSISrOR/DIODE ARRAYS/ANALOG SWITCHES 



PACKAGE OUTLINES 



ORDER INf ORMAi iON 



MIL M-38b10 MIL STD 883 



DICE 



INDUSTRY CROSS REFERENCE GUIDE 



APPI ICATION INFORMATION 



7 1 



INDEX 

Selection Guide 7-4 

DATA SHEETS 

Television Receiver and Video Tape Recorder 

pA703 RF-IF Amplifier 7-9 

^A704 Television Sound System 7-96 

pA723 Voltage Regulator 5-7 

HA733 Differential Video Amplifier 6-12 

^iA746 Chroma Demodulator 7-32 

^A780 Chroma Subcarrier Regenerator 7-60 

HA781 Gain Controlled IF Amplifier 7-66 

pA786 PAL Chroma Demodulator 7-71 

HA796 Modulator/Demodulator 7-74 

}jA7800 Three-Terminal Voltage Regulators 5-14 

^A78M00 Three-Terminal Voltage Regulators 5-45 

TBA51 Chroma Processing Circuit 7-98 

TBA920 Horizontal Oscillator, Phase Comparator 

and Sync Separator 7-99 

TBA970 Television Video Amplifier 7-99 

1 326 Chroma Demodulator 7-1 00 

3064 TV Automatic Fine Tuning Circuit 7-78 

3065 TV Sound System 7-82 

3066 TV Chroma Processor 7-85 

3067 TV Chroma Demodulator 7-89 

AM/FM Receiver — Audio 

HA703 RF-IF Amplifier 7-9 

JJA705 Dual Channel Power Amplifier 7-96 

pA706 5 Watt Audio Amplifier 7-11 

JJA720 AM Radio System 7-16 

fjA732 FM Stereo Multiplex Decoder 7-21 

^iA739 Dual Low Noise Operational Amplifier 7-24 

|jA749 Dual Audio Preamplifier 7-36 

HA753 FM Gain Block 7-44 

\iA757 Gain Controlled IF Amplifier 7-47 

pA758 Phase Locked Loop Stereo Multiplex Decoder 7-53 

HA767 FM Stereo Multiplex Decoder 7-57 

mA768 FM Stereo Multiplex Decoder 7-21 

JJA769 FM Stereo Multiplex Decoder 7-57 

pA7800 Three-Terminal Voltage Regulators 5-14 

|jA78M00 Three-Terminal Voltage Regulators 5-45 

21 36 FM IF Amplifier and Detector 7-1 01 

3075 FM IF Amplifler-Limiter, Detector, 

Audio Preamplifier 7-92 

3076 FM Gain Block 7-101 

Automotive and Appliance 

jjA741 Frequency Compensated Operational Amplifier 3-53 

^|A742 Zero Crossing AC Trigger - TRIGAC 7-28 

pA7350 Tachometer Subsystem 7-97 
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[lAlSSI Triple Operational Amplifier 7-97 

MA7800 Three-Terminal Voltage Regulators 5-14 

pA78M00 Three-Terminal Voltage Regulators 5-45 

Calculator (See Computer/Interface Selection Guide) 

HA7800 Three-Terminal Voltage Regulators 5-14 

fjA78M00 Three-Terminal Voltage Regulators 5-45 

9660 Seven Segment Decoder/Programmable 

Current Driver 6-146 

9661 Quad Programmable Current Segment Driver ... 6-146 

9662 LED/Lamp Digit Driver 6-147 

9663 LED/Lamp Digit Driver 6-147 

75491 MOS to LED Segment and Digit Driver 6-110 

75492 MOS to LED Segment and Digit Driver 6-110 

Glossary 7-1 02 

Optional Packaging Outlines 7- 1 04 

INTRODUCTION 

The application of linear integrated circuit 
technology to consumer electronics — pioneered by 
Fairchild with the pA703 RF-IF amplifier in 1967 — 
is now a production reality. 

Today, systems from video tape recorders to 
television receivers to automotive control systems are 
performing complex functions at greater component 
economies than at any previous time. Fairchild linear 
circuits have helped make this possible with: 

• "STATE OF THE ART" monolithic technologies 
for design of complex consumer circuits 

• High volume, low cost processing technology 

• Co-operative product planning with customers 
to achieve the best system economies 

At Fairchild, linear second generation tech- 
nology has made possible advanced standard circuits 
such as the mA758 phase locked loop stereo decoder 
and the mA7800 series of three terminal voltage 
regulators. Other advanced products include custom 
camera circuits utilizing MOS, linear and digital cir- 
cuitry and technology. 

Many other complex linear circuits are being 
developed for consumer applications from automotive 
to television to calculators. A sampling of these will 
be found in the New Product section of this data catalog. 

The Fairchild consumer linear team is working 
with customers to bring to the market linear circuits 
which will optimize cost and performance requirements 
of consumer electronic products — and they are being 
reliably produced in volume by the linear volume leader. 

Contact us for your consumer needs. Put 
Fairchild to work for you. 
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CONSUMER CIRCUITS SELECTION GUIDE 
















AUTOMOTIVE & APPLIANCE 
CONTROL CIRCUITS 


AUDIO CIRCUITS 


DEVICE TYPE 




Preamplifier 


Power Amplifier 


MA741 


MA742 


MA7350* 


MA7351* 


MA739 


MA749 


MA705* 


MA706 


Audio Driver 


















Audio Pre-Amp, Single/Dual 










X 


X 






Audio Power Amp, Single/Dual 














X 


X 


Audio Mute 


















AFC/AFT 


















AGC 


















ACC 


















Chroma Amplifier 


















Ciiroma Demodulator 


















Chroma Processor 


















Comparator 






X 












Converter 


















DC Amplifier 


















Detector 


















Demodulator 


















Electronic Attenuator 


















IF Amplifier 


















Limiter 


















Luminance Amplifier 


















Mixer 


















Modulator 


















Noise Gate 


















Oscillator 


















Operational Amplifier 


X 




X 


X 










Phase Comparator 


















Regulated Power Supply 


















Sync Separator 


















Stereo Switch 


















RF Amplifier 


















Tachometer 






X 












Thyristor & Scr Control 




X 














Tint Control 


















Voltage Regulator 


















Video Amplifier 


















Zener Reference 
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AM/FM RECEIVER CIRCUITS 


AM, FM, IF & Detector 


Stereo Decoders 


iuA703 


MA720 


MA753 


MA757 


2136* 


3075 


3076* 


MA732 


MA758 


MA767 


MA768 


MA769 












X 




























X 


X 


X 


X 


X 








































X 


X 




X 






























X 




X 












































































































































X 




















































X 


X 






X 


X 


X 


X 


X 


















































X 


X 


X 


X 


X 


X 


X 












X 




X 


X 


X 


X 


X 




































X 


X 




X 
























X 










































X 


X 












X 


X 


X 


X 


X 




















































X 


X 




X 


X 






X 














































X 


X 




X 






X 
































































































X 


X 




X 


X 


X 





























































'See New Product Section 
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CONSUMER CIRCUITS SELECTION 


GUIDE 


















TV RECEIVER CIRCUITS 


DEVICE TYPE 


AFT 


Chroma Processing 


3064 


2 Chip NTSC 


3 Chip NTSC 


2 Chip PAL 


3066 


3067 


MA746 


MA780 


MA781 


1326* 


MA786 


TBA510* 


Audio Driver 




















Audio Pre-Amp, Single/Dual 




















Audio Power Amp, Single/Dual 




















Audio iVlute 




















AFC/AFT 


X 


















AGC 




















ACC 




X 
















Chroma Amplifier 




X 








X 






X 


Chroma Demodulator 






X 


X 






X 


X 




Chroma Processor 




X 






X 










Comparator 




















Converter 




















DC Amplifier 


X 


















Detector 


X 


















Demodulator 




















Electronic Attenuator 












X 






X 


IF Amplifier 


X 


















Limiter 




















Luminance Amplifier 




















Mixer 




















Modulator 




















Noise Gate 




















Oscillator 




X 






X 










Operational Amplifier 




















Phase Comparator 




















Regulated Power Supply 








X 


X 


X 


X 






Sync Separator 




















Stereo Switch 




















RF Amplifier 




















Tachometer 




















Thyristor & Scr Control 




















Tint Control 






X 




X 










Voltage Regulator 










X 










Video Amplifier 




















Zener Reference 


X 


X 


X 
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VOLTAGE REGULATORS 


VIDEO TAPE 
RECORDER SYSTEMS 


Luminance 
Amplifier 


Sound Systems 


Horizontal 
Oscillator 






TBA970* 


mA704* 


3065 


TBA920* 


MA723 


MA7800 


MA78M00* 


MA733 


MA796 




X 


X 


































X 






































































































































































































X 


X 






























X 


X 


X 


X 
















X 


X 
















X 


X 














X 














X 






































X 








X 


















X 




































X 
















X 




















X 








































































































X 


X 




X 


X 


X 




















X 
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*See New Product Section 



HA703 



RF-IF AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA703 is a monolithic RF-IF Amplifier constructed using the 
Fairchild Planar* epitaxial process and is intended for use as a limiting or non-limiting amplifier, 
harmonic mixer, or oscillator to 150 MHz. The low internal feedback of the device insures a higher 
stability-limited gain than that available from conventional circuitry. Including the biasing network in 
the same package reduces the number of external components required, thereby increasing the 
reliability and versatility of the device. 



29 mmho MINIMUM FORWARD TRANS ADMITTANCE 

1.0 mmho/0.05 mmho MAXIMUM INPUT/OUTPUT CONDUCTANCE 

18 pF/4.0 pF MAXIMUM INPUT/OUTPUT CAPACITANCE 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Output Collector Voltage 

Voltage Between Input Terminals 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 60 seconds) 



20 V 

24 V 

±5.0 V 

200 mW 

0°Cto+70°C 

-65° C to +150°C 

300° C 



CONNECTION DIAGRAM 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5Z 



DECOUPLING 




NOTE: Pin 4 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 

703C 703HC 



EQUIVALENT CIRCUIT 


8 


50 n 






1 






"2; 


; 2.5 kS2 








OUTPUT 




3 






K 


Q3 




7 








K 






INPUT 












k^ 


Q4 












K 




5 




1^ 


Qi 


K 










1^.. 


















n 










^ 


Q2 








4 












GROUND 



•Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA703 



703C 



ELECTRICAL CHARACTERISTICS 


(Ta = 25°C, V+ = 12 V unless otherwise 


specified) 








PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


e|N = 




9.0 


14 


mA 


Power Consumption 


e|N=0 




110 


170 


mW 


Quiescent Output Current 


e|N=0 


1.5 


2.5 


3.3 


mA 


Peak-to-Peal< Output Current 


e|N = 400 mVrmS' f = 1 kHz 


3.0 






mA 


Output Saturation Voltage 


l7 = 2.5 mA 






1.7 


V 


Forward Transadmittance 


eiN = 10mVrms/f = 1 kHz 


29 


33 




mmho 


Input Conductance 


eiN < 10 mVrms' f = 10.7 MHz 




0.35 


1.0 


mmho 


Input Capacitance 


eiN < 10 mVrms' f = 10.7 MHz 




9.0 


18 


PF 


Output Conductance 


eouT = "lOO "iVrms- ^ = 10.7 MHz 




0.03 


0.05 


mmho 


Output Capacitance 


eoUT = 100 mVrms» f = 10.7 MHz 




2.0 


4.0 


pF 


Noise Figure 


f = 10.7 MHz, Rs = 500 n 




6.0 




dB 




f =100MHz, Rs = 500n 




8.0 




dB 





TYPICAL PERFORMANCE CURVES FOR 703C 



INPUT RESISTANCE AND 

CAPACITANCE AS A FUNCTION 

OF INPUT VOLTAGE 



25 



























V* 


-I2V 


















\ 


■25°C 


















' 






























^ 


^ 


^ 












9 


..^ 






\ 


"V, 






■^ 


^ 














y' 


< 
















-^ 








C/ 


PAC 


MNP 




■— 





















INPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY 





V* 


■I2v| 
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OUTPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY 



g: 0.3 



































V* 


12V 
























Ta 


25°C 








MM 1 

CONDUCTANCE I 














































CEPTANCE- 


































i 


























/ 
























", 


/ 
















s 


-= 


•:^ 


•> 

















INPUT VOLTAGE - mVrms 



FREQUENCY - MHz 



FREQUENCY - MHz 



FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 



































V* 


■12V 
























h 


■25°C 


















M 


tG 


m 


JDE 




s 




























^ 


>^ 


^ 






























































































^ 






■> 


■"^ 


^ 










PHA 
1 


SE 

1 























MAXIMUM REVERSE 
TRANSADMITTANCE AS A 
FUNCTION OF FREQUENCY 

































V* 


•12V 






















Ta 


■25°C 
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OUTPUT CURRENT AS A 
FUNCTION OF INPUT VOLTAGE 





\ 






















\ 


s 






V*' 

Ta- 


12V 
25°C 












\ 




























































V 




















\ 






















\ 




















\ 


s. 






















\ 





FREQUENCY - MHz 



INPUTVOLTAGE-mV 



FREQUENCY - MHz 
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UA706 



5 WATT AUDIO AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The )uA706 monolithic 5.0 W Audio Amplifier is constructed using the 
Fairchild Planar* epitaxial process. It is ideally suited as an audio amplifier in automobile radios. 
Provided with adequate heat sinking, the circuit is optimized to provide 5.5 W (continuous output) 
into a 4.0 ri speaker using a single 14 V supply. The circuit operates over the full automobile battery 
range of 6.0 V to 16 V. The ;uA706 incorporates such special features as self-centering bias, direct 
coupling to the input, low quiescent current, high input impedance and low distortion. Operation as a 
5.0 W audio amplifier is achieved with minimal external components. 

Other applications for the mA706 are home audio equipment, TV receivers and many industrial 
applications. 



OUTPUT POWER 5.5 W (14 V - 4 n) 

LOW DISTORTION 

LOW QUIESCENT CURRENT 

SELF CENTERING BIAS 

HIGH INPUT IMPEDANCE 

HIGH PEAK OUTPUT CURRENT 

HIGH IMMUNITY TO DAMAGE FROM SHORT-CIRCUITED LOADt 

PIN-FOR-PIN REPLACEMENT FOR TBA641B 



tThe device will withstand repetitive short circuits across the speaker load if the absolute maximum 
junction temperature is not exceeded. 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9H, 9J 



OUTPUT ^ ■ 

N.C. [^ 

GROUND ^ 

N.C. [2 

GROUND [Z 

COMPENSATION [^ 

INPUT ^- 



r^ 



^ SUPPLY (V+l 

]J N.C. 

^ BOOTSTRAP 

U N.C. 

[] RIPPLE BYPASS 

^ N.C. 

^ GAIN CONTROL 



ORDER INFORMATIOjSI 
TYPE PART NO. 

706AC 706APC 

706BC 706BPC 



EQUIVALENT CIRCUIT 



RIPPLE BYPASS O- 



COMPENSATION O- 



GAIN CONTROL O VA" 

35 !2 





-O SUPPLY (V+) 



-O BOOTSTRAP 



<= 



Sl_, 



GROUND 

O = Pin Numbers 



*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA706 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (No Signal) 

Supply Voltage 

Input Voltage 

Peak Output Current 

Operating Temperature Range 

Storage Temperature 

Maximum Junction Temperature 

Power Dissipation (Tq < 85° C) 

Power Dissipation (Ta < 25° C) 
Package Type A (706A) 
Package Type B (7068) 

Power Dissipation (T/\ < 85° C) 
Package Type A (706A) 
Package Type 8 (7068) 



25 V 

16 V 

-0.5 V to V+ 

2.5 A 

-30°C to+85°C 

-55°Cto+125°C 

150°C 

5W 

1.7 W 
2.3 W 

0.9 W 
1.2 W 



PACKAGE THERMAL RESISTANCE 

Thermal Resistance, Junction to Ambient 

Package Type A (706A) 

Package Type 8 (7068) 
Thermal Resistance, Junction to Case 

Package Type A (706A) 

Package Type 8 (706B) 



73°C/W 
55°C/W 

11°C/W 
12°C/W 



ELECTRICAL CHARACTERISTICS 



706AC AND 706BC 



(V+ = ' 


4 V, Rl = 4 n, Ta = 25°C, (pc- 


-A = 13°C/W, Test Circuit 1, unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Total Supply Current 


PoUT = 


10 


18 


30 


mA 


Quiescent Current in Output Transistors 


Pout = o 


7 


15 


27 


mA 


Input Bias Current 






200 


950 


nA 


DC Output Level 


RS = 22 kn 


6.55 


7.0 


7.45 


V 


Voltage Gain, Ay 


Rb = on 


43 


46 


49 


dB 


Output Power, PoUT 


THD = 10%, f = 1 kHz, Av 


= 46dB 


4.5 


5.5 




W 


Total Harmonic Distortion 


f = 1 kHz, Av = 46dB 

Pout = 50 mw 
Pout = 2.0 w 
Pout = 4.5 w 




0.3 
0.5 
3.0 




% 
% 
% . 


Equivalent Input Noise Voltage 


Rs = 22kn, B.W. = 10kHz 




3.5 




mV 


Total Supply Current 


Pout = 4.5 w 




510 




mA 


Input Impedance 


Av = 46dB, f =1 kHz 




3.0 




Mn 



TYPICAL PERFORMANCE CURVES FOR 706AC AND 706BC 

(Ta = 25°C, 0C-A = 13°C/W, Test Circuit 1, Ay = 46 dB) 



MAXIMUM ALLOWABLE POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 
(FOR PACKAGE TYPE A) 
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MAXIMUM ALLOWABLE POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 
(FOR PACKAGE TYPE B) 
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OUTPUT POWER ASA 
FUNCTION OF SUPPLY VOLTAGE 





1- 1 

THD = 10% 
f = 1 kHz 
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-20 10 30 60 70 

Ta - AMBIENT TEMPERATURE - °C 



-20 10 30 50 70 

T^ - AMBIENT TEMPERATURE - °C 



SUPPLY VOLTAGE - VOLTS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA706 



TYPICAL PERFORMANCE CURVES FOR 706AC AND706BC (Cont'd) 



TOTAL HARMONIC DISTORTION 
AS A FUNCTION OF OUTPUT POWER 
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TOTAL HARMONIC DISTORTION 
AS A FUNCTION OF FREQUENCY 
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RELATIVE VOLTAGE GAIN AS 
A FUNCTION OF FREQUENCY 
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OUTPUT POWER - WATTS 



FREQUENCY - Hz 



FREQUENCY -kHz 



OUTPUT POWER AS A 
FUNCTION OF INPUT VOLTAGE 
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SUPPLY CURRENT AS A 
FUNCTION OF OUTPUT POWER 
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MAXIMUM POWER DISSIPATION 
BY THE INTEGRATED CIRCUIT AS 
A FUNCTION OF SUPPLY VOLTAGE 
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INPUT VOLTAGE - mV 



OUTPUT POWER - WATTS 



SUPPLY VOLTAGE - VOLTS 



POWER DISSIPATION AND EFFICIENCY 
AS A FUNCTION OF OUTPUT POWER 
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POWER DISSIPATION 

AS A FUNCTION 
OF SUPPLY VOLTAGE 
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TOTAL SUPPLY CURRENT AND QUIESCENT 

CURRENT OF OUTPUT TRANSISTOR 

AS A FUNCTION OF SUPPLY VOLTAGE 



■^-Iq 



OUTPUT POWER - WATTS 



SUPPLY VOLTAGE - VOLTS 



SUPPLY VOLTAGE - VOLTS 



DC OUTPUT LEVEL 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 
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TOTAL SUPPLY CURRENT AND 

QUIESCENT CURRENT OF OUTPUT 

TRANSISTOR AS A FUNCTION 

OF AMBIENT TEMPERATURE 
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DC OUTPUT LEVEL AS A 
FUNCTION OF SUPPLY VOLTAGE 




Ip^ - AMBIENT TEMPERATURE - "C 



-AMBIENT TEMPERATURE - 



SUPPLY VOLTAGE - VOLTS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA706 



TEST CIRCUIT 1 (Ay = 46 dB, Rb = n, Cg = 1.5 juF, Cp = 150 pF) 



■x^ 




TYPICAL AUDIO APPLICATIONS 
5 WATT AUDIO AMPLIFIER WITH MINIMUM COMPONENT COUNT 



"T 




•lOO/iF 
'25 V 



Ay 


34 dB 


46 dB 


BW 


10 kHz 


20 kHz 


10 kHz 


20 kHz 


Rb 


100 ^ 


100 n 


0^ 


on 


Cc 


lOnF 


6.8 nF 


2.7 nF 


1.5 nF 


Cp 


1 nF 


470 pF 


330 pF 


150 pF 



5 WATT AUDIO AMPLIFIER WITH LOAD CONNECTED TO GROUND 



OV+ 



220 mF 

: 16 V 




■O-^cH 



k 



Av 


34 dB 


46 dB 


Cs 


27 nF 


5.6 nF 



Note: Cg selected for 3 dB at 4 kHz. 
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MA720 

AM RADIO SYSTEM 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA720 is a monolithic AM Radio Receiver System made with the 
patented Fairchild Planar* epitaxial process. The device contains two amplifiers, a mixer-oscillator, an 
AGC detector and a voltage regulator. It is intended for superheterodyne AM receiver applications. 

Since all parts of the circuit are accessible separately, the )liA720 can be used in a variety of other 
applications. The voltage regulator is protected against short term overvoltage transients. 

• AM-RF OSCILLATOR-CONVERTER, IF AMPLIFIER ON ONE CHIP 

• REGULATED SUPPLY 

• OVERVOLTAGE PROTECTION 

• AMPLI FIERS SEPARATELY ACCESSIBLE 

• AGC FOR RF STAGE 

ABSOLUTE MAXIMUM RATINGS 

Operating Voltage 16V 

Current into Supply Terminal (Pin 3) 40mA 

Power Dissipation (Note 1) 670mW 

Current into RF Output Terminal (Pin 13) 20mA 

Current into RF Input Terminal (Pin 12) 10mA 

Current into IF Input Terminal (Pin 7) 10mA 

Current into or out of Detector Input Terminal (Pin 5) ±10mA 

Current into AGC Filter Terminal (Pin 10) 10mA 

Negative Voltage on RF Input, IF Input, and Detector Input Terminals — 5V 

Negative Voltage on Converter Input Terminal OV 

Operating Temperature Range -40°C to +85°C 

Storage Temperature Range — 550C to +1 250C 
Lead Temperatures 

Hermetic DIP (Soldering, 60 seconds) 300OC 

Molded DIP (Soldering, 10 seconds) 260OC 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



oscillator!^ 

SUPPLY 1^ 



IF OUTPUT [^ 
IF INPUT [^ 



□ CONVERTER 
OUTPUT 

[] RF OUTPUT 
U RF INPUT 
^1 RF DECOUPLE 
^ AGC FILTER 
^ GROUND 1 
^ GROUND 2 



ORDER INFORMATION 
TYPE PART NO. 

720C 720 DC 

720C 720PC 



EQUIVALENT CIRCUIT 



©- 



^0- 




W-T->f- 



~©^^ 



-01 



GROUND 1 GROUND 2 



0= PIN NUMBER 



See notes on following page. 



* Planar is a patented Fairchild process 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLiA720 



720C 
ELECTRICAL CHARACTERISTICS (Ta = 25°C, V+ = 12 V, Test Circuit 1. unless otherwise indicated) 


PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


DC CHARACTERISTICS (Oscillator OFF, S-\ in Pos 2, S3 in Pos 2, unless otherwise indicated) 


Voltage on Supply Terminal (V3) 


12+13= 15 mA 


6.6 


7.0 


7.5 


V 


Voltage on Supply Terminal (V3) 


I2+ I3+ Il3+ Il4 = 22 mA, S3 in Pos 1 


6.6 


7.0 


7.5 


V 


Current into Oscillator and Supply Terminal 
(I2+I3) 


V3 = 5 V, Si in Pos 1 


4.0 


6.0 


8.0 


mA 


Current into Oscillator, Supply, RF Out, and 
Conv. Out Terminals (I2+ I3+ Il3+ I14) 


V3 = 5 V, S"! in Pos 1 , S3 in Pos 1 


6.0 


9.0 


12 


mA 


Oscillator Current {I2) 


12+13 = 15 mA 




1.2 




mA 


RF Output Current (I13) 


12+13= 15 mA 




4.0 




mA 


IF Output Current (15) 


12+13 = 15 mA 




4.0 




mA 


Voltage on Converter Input (V-)) 


I2+ 13= 15 mA 




5.8 




V 


Voltage on IF Input (V7) 


12+13 = 15 mA 




0.75 




V 


Voltage on RF Input {V12) 


I2 + I3 = 15 mA 




0.67 




V 


Internal Power Dissipation 


I2+ I3+ I13+ Ii4 = 22 mA, S3 in Pos 1 




200 




mW 


AC CHARACTERISTICS (Signals are measured at the device pins) 


RF Transconductance (gmpp ~ '13/^12) 


fl2 = 1 iVIHz, ei2= 100 mVrms. 65 = 
Oscillator OFF 


80 


120 


180 


mmhos 


RF Input Resistance (R||\|i2) 


fl2 = 1 iVIHz, ei2 = IOOmVrivis, S2 inPos 2 


500 


1000 




SI 


RF Input Capacitance (C||\|-|2) 


fl2 = 1 MHz, ei2 = IOOmVrms, S2 in Pos 2 




50 




pF 


RF Output Resistance (RoUTIS' 


fl3 = 1 MHz 




50 




kn 


RF Output Capacitance (CquTIS) 


fl3 = 1 MHz 




10 




pF 


RF Noise Voltage, Ven2 


Referred to Input, Rs = 50 n, fi3 = 1 MHz 




3.0 




nV/Vnz 


Detector Input Voltage {e^) 


RF Stage Gain Reduction 

AgmRF = 3dB,fi3= 1 MHz, f5 = 260 kHz 

AgmRF = 40 dB, fi3 = 1 MHz, f5 = 260 kHz 


140 
220 


180 
270 


250 
330 


■t^Vrms 
mVRMS 


IF Tranconductance (gm|p = ie/ey) 


fj = 260 kHz, 67 = 1 mVRMS 


50 


90 


130 


mmhos 


IF Input Resistance (RjMy) 


f7 = 260 kHz 


600 


1000 




n 


IF Input Capacitance (C||\|7) 


f7 = 260 kHz 




70 




pF 


IF Output Resistance (ROUTG^ 


f6 = 260 kHz 




10 




kn 


IF Output Capacitance (CquTS' 


f6 = 260 kHz 




8 




pF 


Converter Transconductance 
<9"iC0N = '14/61 ) 


fl = 1 MHz, ei = 1 mVRMS. 
^14 = f oscillator — ^1 


1.5 


2.5 


3.4 


mmhos 


Converter Input Resistance (R||\|i) 


fl = 1 MHz 


1000 


1400 




n 


Converter Input Capacitance (C||\j-|) 


fl = 1 MHz 




8 




pF 


Converter Output Resistance (RouTM' 


fl4 = 260kHz 




50 




kn 


Converter Output Capacitance (Cqutm) 


fl4 = 260kH2 




10 




pF 


Oscillator Output Voltage (e2) 






1.2 




Vrms 


Note 1. Rating applies for ambient temperatures to +70°C. Derate at 8.3 mW/^C between +70°C and +85°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . iLiA720 



TYPICAL PERFORMANCE CURVES FOR 720C 



CURRENTS AS A FUNCTION OF 
VOLTAGE (V3) 
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RF TRANSCONDUCTANCE AS A 
FUNCTION OF FREQUENCY 
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f - FREQUENCY - MHz 
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RF AGC CHARACTERISTIC 
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DETECTOR INPUT VOLTAGE - itiVrms 

OSCILLATOR TERMINAL (PIN 2) 
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RF ANDIF 

TRANSCONDUCTANCE AS A 

FUNCTION OF TEMPERATURE 
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RELATIVE GAIN AS A FUNCTION 
OF SUPPLY TERMINAL VOLTAGE 
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TOTAL HARMONIC DISTORTION OF 

THE MODULATING SIGNAL AS A 

FUNCTION OF CARRIER INPUT LEVEL 
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SUPPLY VOLTAGE IV3 ) 



! 3 4 6 10 20 30 40 50 

CARRIER INPUT LEVEL - mVnms 



TEST CIRCUIT 1 




Tank Circuit Parameters: fo = 1.26MHz, 
Q = 30 + 1 0%, Rp = 1 0I<n + 5%. The para- 
meters of the tank are measured at pins 2 
and 3 of the test jig without a device in- 
serted. Rp is the effective parallel resis- 
tance at resonance. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA720 



AM RADIO (CAPACITOR TUNED) 
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M- 



VARIABLE CAPACITOR (AIR VARICON) 

ANT&RF 13pF~190pF 

OSC 12pF~ 80 pF 

ANTENNA COIL 

10 mm (^ X 120 mm Ferrite Antenna 



RFCOIL 



OSC COIL 




1-2 
2-3 

4-5 



44 Turns 

81 Turns 

8 Turns 




1-3 



95 Turns 



1st. IF COIL 



2nd. IF COIL 
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3 4 6 
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" 9 


-k\- 




1 


J. t 


to 


Hn^ 








1 



1—2 120 Turns 

2—3 80 Turns 

9-10 30 Turns 

9—8 170 Turns 

Core: k = 0.021 



7-19 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA720 



BLOCK DIAGRAM AND TYPICAL APPLICATIONS 
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350 Turns 


Qo 


= 


56 


lOx 


10 
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mm Core 



7-20 



MA732 • MA768 

FM STEREO MULTIPLEX DECODERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA732 and mA768 are monolithic FM Stereo Multiplex Decoder 
systems constructed using the Fairchild Planar* epitaxial process. They are electrically identical; 
however, the right and left stereo outputs are reversed for the mA768. These integrated circuits 
demodulate a stereo multiplex signal into the right and left audio channels while inherently sup- 
pressing SCA frequency components. Internal provision is made for interstation audio muting, stereo/ 
mono mode switching and driving an external stereo mode indicator lamp. The excellent performance, 
wide supply range and low external parts requirement make the mA732 and mA768 suitable for all 
line-operated and automotive FM stereo multiplex applications. 

• 45 dB CHANNEL SEPARATION 

• 55 dB STORECAST REJECTION WITHOUT SCA FILTERS 

• HIGH CURRENT STEREO INDICATOR LAMP DRIVER 

• OPERATION WITH 8 V TO 14 V SUPPLIES 

• INTERNAL STEREO SWITCHING AND AUDIO MUTING FUNCTIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Note 1) 

Voltage at Stereo Lamp Driver Terminal 

Current into Stereo Lamp Driver (Note 2) 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 732DC, 768DC 

Molded DIP (Soldering, 10 seconds) 732PC, 768PC 



+ 15 V 


+22 V 


100 mA 


670 mW 


0°C to+70°C 


55°Cto+125°C 


+300° C 


+260°C 



BLOCK DIAGRAM (mA732 and mA768) 




V 



pA768 LEFT OUTPUT RIGHT OUTPUT nA768 

pA732 RIGHT OUTPUT LEFT OUTPUT )jA732 






INPUT >— O ♦ 




CONNECTION DIAGRAM 


14-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A. 9A 


MA732 


19kHz FILTER [^ 


1 14 


^ DECOUPLING 


19kHz FILTER \^ 


2 13 


^ 38kH2 FILTER 


MPX INPUT ^ 


3 12 


^ RIGHT OUTPUT 


STEREO MONO dc [^ 


4 11 


j] LEFT OUTPUT 


AUDIO MUTE dc [^ 


5 10 


31 38kHz FILTER BIAS 


STEREO LAMP [^ 


6 9 


Iv^ 


GND ^ 


7 8 


'^ BIAS 


ORDER INFORMATION 


TYPE PART NO. 


732C 732DC 


732C 732PC 


14-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A, 9A 


MA768 


19kHz FILTER [^ 


r^-^ 


[] DECOUPLING 


19kHz FILTER [2 


2 13 


Jl 38kHz FILTER 


MPX INPUT [^ 


3 12 


^ LEFT OUTPUT 


STEREO MONO dc ^^ 


4 11 


^ RIGHT OUTPUT 


AUDIO MUTE dc [^ 


5 10 


^ 38kHz FILTER BIAS 


STEREO LAMP ^ 


6 9 


Pv. 


GND ^ 


7 8 


2] BIAS 


ORDER INFORMATION 


TYPE PART NO. 


768C 768DC 


768C 768PC 



Notes on following page. 



'Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA732 • iuA768 



732C AND 768C 

ELECTRICAL CHARACTERISTICS (T^ = 25°C, V+= +12 V, 200 mVpMS standard stereo multiplex signal applied to input, unless other- 
wise specified (Note 3). Refer to Test Circuit of Figure 1 .) 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 




11 


18 


mA 


Input Resistance 


12 


20 




ka 


Stereo Separation 
f = 100Hz 
f = 1 kHz 
f = 10kHz 


30 
20 


40 
45 
40 




dB 
dB 
dB 


Channel Balance (Monaural Input) 




0.2 




dB 


Total Harmonic Distortion 




0.5 


1.0 


% 


Voltage Gain 




1.0 




V/ V 


67 kHz Storecast Rejection (Note 4) 




55 




dB 


19 kHz Pilot Level Required at Input for: 
Stereo Indicator Lamp on 
Stereo Indicator Lamp off 


4.0 


12 
8.0 


22 


mVRMS 
mVRMS 


DC Voltage Required at Pin 4 for 
Stereo-Monaural Switching 
Stereo on 
Stereo off 


1.0 
0.6 


1.25 
0.85 


1.5 
1.0 


Vdc 
Vdc 


DC Voltage Required at Pin 5 for Audio 
Mute Switching 
Audio on 
Audio off 


1.0 
0.6 


1.20 
0.85 


1.5 
1.0 


Vdc 
Vdc 


Mute Attenuation of Audio 


45 


55 




dB 


High Frequency Audio Components in Left and 
Right Outputs (dB below 1 kHz output) 
19 kHz 
38 kHz 




30 
25 




dB 
dB 



NOTES: 

(1) Power supply transients up to 22 V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15 V 
should be avoided as the maximum allowable internal power dissipation for this device may be exceeded. 

(2) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA. 

(3) "Standard Stereo Multiplex Signal" here refers to a 200 mV RMS (0.56 V p-p) composite stereo signal including 10% pilot with L = 1 
and R = 1 as described in the FCC Rules on FM Broadcasting. 

(4) Measured with a stereo composite signal consisting of 80% stereo, 10% pilot and 10%SCAas defined in the FCC Rules on FM Broadcasting. 



TYPICAL PERFORMANCE CURVES FOR 732C AND 768C 



SEPARATION AS A 

FUNCTION OF 
AUDIO FREQUENCY 



1 kHz SEPARATION AS A 

FUNCTION OF COMPOSITE 

INPUT VOLTAGE 
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1 kHz SEPARATION AS A 

FUNCTION OF POWER 

SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . mA732 . juA768 



MA732 • MA768 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION 



MA768 ■ LEFT OUTPUT 
MA732- RIGHT OUTPUT 



o 



RIGHT OUTPUT -yATeS 
LEFT OUTPUT -/JA732 



L3 ^ 

-uuy_r- 



X 



2.0 nF >4.7kS2 



T 



O 



h h h h 



14 13 12 11 10 



) 



19 kHz FILTER 



gTTTTTTlTTTO 



.■ LED 

\y FLVllOOR 
~^ EQUIVALENT 



C^ 



O; 



19 kHz FILTER 



Fig. 1 



NOTES: 

(1 ) Capacitors C^ , C^ and Co should be polystyrene or mylar. 

(2) Coils L. and L„ are 7.0 mH nominal with Q = 60 (Miller #1361 or equivalent). 

(3) Coil Lg is 8.0 mH nominal with Q = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent). 

(4) Resistor R^ can be increased (or decreased) in value to increase (or decrease) the 19 kHz sensitivity. 

MA732 • MA768 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT 



MA768 - Left Output 
MA732 - Right Output 
6 12 



Rigtit Output - liA768 38kHz 

Left Output - MA732 Filter 

Oil pl3 




CQi9 



r<^ 




S«20 



921 



50 

Audio Mute dc 
Control Voltage 



19l(Hz 19l<Hz 

Filter Filter 

Qi Q2 




«10> 



?6 

Ground 



'25>-^ 




60 

Stereo Lamp 
Driver 



Hc«39 "hi— 




'4>|-l 



"16 
700O 




Decoupling Stereo-Monaural 
dc Control Voltage 
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MA739 



DUAL LOW NOISE AUDIO PREAMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA739 consists of two identical monolithic Operational Amplifiers 
using the Fairchild Planar* epitaxial process. These low noise, high gain amplifiers exhibit extremely 
stable operating characteristics over a wide range of supply voltages and temperatures. The device is 
intended for a variety of applications requiring two high performance operational amplifiers. 

• SINGLE OR DUAL SUPPLY OPERATION 

• LOW NOISE FIGURE, 2.0 dB 

• HIGH GAIN, 20,000 V/V 

• LARGE COMMON MODE RANGE, ±11 V 

• EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE 

• NO LATCH-UP 

• OUTPUT SHORT CIRCUIT PROTECTED 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Differential Input Voltage 

Input Voltage (Note 2) 

Storage Temperature Range 

Operating Temperature Range 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 

Molded DIP (Soldering, 10 seconds) 
Output Short-Circuit Duration, Ta = 25°C (Note 3) 



±18 V 

670 mW 

±5 V 

±15 V 

-55°Cto+125°C 

0°C to+70°C 

300° C 

260° C 

30 seconds 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



1 

2 

5 
6 

7 


14 

^ 13 

12 

■Ak 

9 
S 



ORDER INFORMATION 
TYPE PART NO. 

739C 739DC 

739C 739PC 



EQUIVALENT CIRCUIT 




6 

OUTPUT 
LAG A 



INPUT 
LAG A 5 

NON-INVERTING 
INPUT A 



9 INPUT 
LAG B 
NON-INVERTING 
INPUT B 



6 

OUTPUT 
LAG B 



Notes on following page 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA739 



739C 



ELECTRICAL CHARACTERISTICS (Vs = 


±1 5V, R|_ = 50 kn to Pin 7, Ta = 250C unless otherwise specified) 






PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS <200n 




1.0 


6.0 


mV 


Input Offset Current 






50 


1000 


nA 


Input Bias Current 






300 


2000 


nA 


Input Resistance 




37 


150 




k£2 


Large Signal Voltage Gain 


VOUT = ±5.0V 


6500 


20,000 




V/V 


Positive Output Voltage Swing 




+12 


+13 




V 


Negative Output Voltage Swing 




-14 


-15 




V 


Output Resistance 


f = 1.0kH2 




5.0 




kSl 


Input Voltage Range 




±10 


±11 




V 


Common IVIode Rejection Ratio 


RS<10kJ2 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs<iokn 




50 




/uV/V 


Power Consumption 


VoUT = 




270 


420 


mW 


Supply Current 


VoUT = 




9.0 


14 


mA 


Broadband Noise Figure 


Rs = 5.0kn, BW = 10Hz to lOkHz 




2.0 




dB 


Turn On Delay (See Figure 1) 


Open Loop, V||\| = ±20 mV 




0.2 




MS 


Turn Off Delay (See Figure 1) 


Open Loop, V||\| = ±20mV 




0.3 




MS 


Slew Rate (unity gain) [See Figure 2] 


Ci =0.1mF,Ri =4.7n 




1.0 




V/ms 


Channel Separation (See Figure 3) 


Rs<10kn,f = 10kHz 




140 




dB 


The following specifications apply for 


Vs = ±4.ov, Ta = 250c 










Input Offset Voltage 


RS<200J2 




1.0 


6.0 


mV 


Input Offset Current 






50 


1000 


nA 


Input Bias Current 






300 




nA 


Supply Current 


VquT = 




2.5 




mA 


Power Consumption 


VoUT = 




20 




mW 


Large Signal Voltage Gain 


VOUT=±1-OV 


2500 


15,000 




V/V 


Positive Output Voltage Swing 




+2.5 


+2.8 




V 


Negative Output Voltage Swing 




-3.6 


-4.0 




V 



NOTES: 

1. Rating applies at ambient temperature below 70°C. 

2. For supply voltages less than ±15V, the absolute maximum Input voltage Is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. 



PULSE RESPONSE 
WAVEFORMS 



FREQUENCY RESPONSE 
TEST CIRCUIT 



CHANNEL SEPARATION 
TEST CIRCUIT 



ov — ■ 

-20nnV 



\^^z^ 






o — wv- 







-Vvv 



Ikfi 




±r looopF 



Fig. 1 



Fig. 2 



Fig. 3 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • juA739 



TYPICAL PERFORMANCE CURVES FOR 739C 



INPUT NOISE VOLTAGE 
AS A FUNCTION 
OF FREQUENCY 
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INPUT NOISE CURRENT 
AS A FUNCTION 
OF FREQUENCY 
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WIDE BAND INPUT NOISE 

VOLTAGE AS A FUNCTION 

OF TEMPERATURE 
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WIDE BAND INPUT NOISE 

CURRENT AS A FUNCTION 

OF TEMPERATURE 



COMMON MODE RANGE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 




TYPICAL OUTPUT VOLTAGE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 




TEMPERATURE -"C 



SUPPLY VOLTAGE - 



SUPPLY VOLTAGE - ±V 



OUTPUT CAPABILITY 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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TOTAL SUPPLY CURRENT 

AS A FUNCTION OF 

SUPPLY VOLTAGE 
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TOTAL POWER DISSIPATION 

AS A FUNCTION OF 
SUPPLY VOLTAGE AND LOAD 
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OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . iuA739 



TYPICAL PERFORMANCE CURVES FOR 739C 



CLOSED LOOP GAIN 

AS A FUNCTION OF 

FREQUENCY 





1 Mil 1 Mil 

C, = 300pF, Ri=470n 




V 

T 


; 


III 

15V ■ 




















's\ 










C 


= 


3.a 


CF 


R 


= 


50S 




y 


^ 
























\ 


\ 








C 


. 


D.01 


fF, 


?, 


= 33 


a 






\ 
























N 


\ 


I 




C 


"( 


If 


=, R 


= 4.7; 






'\ 




1 


\ 




















> 


N 




\ 



OPEN LOOP FREQUENCY 

RESPONSE USING RECOMMENDED 

COMPENSATION NETWORKS 























4^ 




t<l' 






\ 




s 


•*, 


v 


S 




's 


\ 


1 


kk\ 






\ 


s 




\ 






's 




f\ 












\ 






\ 




\ 


v 


\ 












\ 






s 


s 




)/ 


sfri 














"«^ 


^ 




/ 


x> 


i, 


s] 


p 


\ 


















'> 


>^ 


'/ 


S 


V 


\ 


s 




c 


1 1 
1= 300pF, F 


, = 


1 
*7on' 


/// 


^- 


■"> 


^ 




s 


Ci=1000pF, R, = 1E 
-C, = 0.01//F,R,-33 
C, = O.ImF, R, =4.7! 


"r 














1-^ 














\ 




Ill 1 1 III 












V 


_ 


.J 




SEE FIGURE 2 













T 


A' 


III 



OUTPUT VOLTAGE 
SWING AS A FUNCTION OF 
FREQUENCY FOR VARIOUS 
COMPENSATION NETWORKS 
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CHANGE OF AC 

CHARACTERISTICS 

WITH TEMPERATURE 
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TYPICAL APPLICATION 
STEREO PHONO PREAMPLIFIER - RIAA EQUALIZED 



5fiF/25V 
OUTPUT A O I " I f^ 




TYPICAL PERFORMANCE 

Gain 40dB at 1 kHz, RIAA equalized 
Input overload point, 80 mV rnns 
Noise level, 2 JUV referred to input 
Signal to noise ratio, 74dB below lOmV 
Channel separation @ 1 kHz, 80dB 
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MA742 



ZERO CROSSING AC TRIGGER-TRIGAC 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The nMA2 is a monolithic Zero Crossing AC Trigger (TRIGAC) 
utih'zing the Fairchild Planar* Epitaxial Process. It is intended for use in ac power control circuits 
for operation directly off the ac line or with a separate ac or dc power supply. The TRIGAC functions 
as a threshold detector and a driver for triacs and SCR's. As a threshold detector, it senses level 
changes at the inputs and as a driver it supplies high energy pulses for thyristor triggering. The trigger 
pulses occur at the zero crossing of the load current and therefore minimize RFI generation for either 
resistive or inductive loads 

• DESIGNED FOR APPLICATIONS IN 60Hz AND 400Hz AC POWER CONTROL SYSTEMS 
HAVING RESISTIVE OR INDUCTIVE LOADS 

• OPERATES DIRECTLY FROM AN AC LINE OR FROM A DC SUPPLY 

• INPUT COMPATIBLE WITH A WIDE RANGE OF SENSOR IMPEDANCES 

• BRIDGE SENSING WITH ADJUSTABLE HYSTERESIS SET POINTS 

• PROVISIONS FOR TIME PROPORTIONING OPERATION 

• PROVIDES ZERO CROSSING THYRISTOR TRIGGERING FOR MINIMUM RFI 

• EVEN NUMBER OF CONSECUTIVE HALF-CYCLE TRIGGERINGS FOR TRIACS AND 
INVERSE PARALLEL SCR's IN MOST APPLICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Peak Current into Supply Terminal (ac Operation) 

Continuous Current into Supply Terminal (dc Operation) 

RMS Current into Sync Input Terminal 

Current into Switch Terminal 

Power Dissipation 

Voltage at (+) or (— ) Input Terminal 

Differential Voltage between (+) and (— ) Input Terminals 

Current into Clamp Terminal (Clamp ON) 

Voltage at Clamp Terminal (Clamp OFF) 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Hermetic DIP (soldering, 60 seconds) 

Molded DIP (soldering, 10 seconds) 
Trigger Output Short-Circuit Duration (Note 2) 



±30mA 

20 mA 

15mA 

10mA 

670 mW 

(Note 1) 

±7V 

20 mA 

25V 

0°C to +70° C 

-55°Cto+125°C 

300° C 
260° C 

Continuous 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 


PACKAGE OUTLINE 6A, 9A 


MEMORY 


L 


7^-^^ 


^ NC 


(-) INPUT 


C 


2 13 


^ SUPPLY 


(+) INPUT 


C 


3 12 


"^ STORAGE 


MEMORY 


H 


4 11 


^ TRIGGER OUTPUT 


SWITCH GATE 


C 


6 10 


^ SYNC INPUT 


SWITCH 


L 


6 9 


~^ SYNC GATE 


CLAMP 


C 


7 8 


^ GND 


ORDER INFORMATION 


TYPE 


PART NO. 


742C 


742PC 


742C 


742DC 



EQUIVALENT CIRCUIT 



-IVn TRIGGER 
f ^ OUTPUT 




Notes on following pages 
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•Planar Is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA742 



742C 

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Voltage Range at the (+) and {-) Input Terminals: 2.5V to 17V; 

V(+) Input - V(_) Input ^ 50mV, Test Circuit 1, unless otherwise specified.) 


PARAIVIETER 


CONDITION 


MIN 


TYP. 


MAX. 


UNITS 


Peak Supply Voltage 


Si in deposition 


19 


21 


26 


V 


Si in ac position, positive half cycles 
of ac line 


19 


21 


26 


V 


Si in ac position, negative half cycle 
of ac line 


-1.6 


-0.95 


-0.8 


V 


Peak Trigger Output Pulse 


Si in ac position, beginning of positive 
half cycles 


0.6 


0.9 




A 


Si in ac or dc position, beginning of 
negative half cycles 


1.0 


1.3 




A 


Si in dc position beginning of positive 
half cycles 


1.6 


2.0 




A 


Bias Current at (+) and (-) Terminals 






15 


25 


HA 


Input Threshold Voltage for Output Pulse 
Enable 




-50 


-35 


50 


mV 


ON Voltage at Clamp Terminal 


17= 1 mA 




85 


200 


mV 


ON Voltage at Switch Terminal 


\q = 5 mA 




2.6 


3.0 


V 


Switching Voltage at Switch Terminal 




6.0 


7.2 




V 


Switching Current at Switch Terminal 






15 




ma 


Holding Current at Switch Terminal 






23 


200 


mA 


ON Voltage at Sync Input Terminal 


Il0= 10mA 




1.9 


2.2 


V 


Il0 = -10 mA 


-2.2 


-1.9 




V 


Switching Voltage at Sync Input Terminal 


llO = 2 mA, positive half cycles, 
V(-) Input - V(+) input > 50 mV 


4.5 


5.8 




V 


1 10 = -2 mA, negative half cycles, 
V(-) Input - V(+) Input > 50 mV 




-7.0 


-4.5 


V 


Sync 1 nput Threshold Current for 
Trigger Output 


Beginning of positive half cycles 


180 


410 


500 


HA 


Beginning of negative half cycles 


-500 


-280 


-180 


HA 


Sync Input Threshold Voltage for 
Trigger Output 


Beginning of positive half cycles 


2.0 


2.7 


4.0 


V 


Beginning of negative half cycles 


-4.0 


-3.3 


-2.0 


V 


DEFINITIONS 

VOLTAGE RANGE: The range of voltage on the {+) or (— ) input terminals, which, if exceeded, could cause the TRIGAC to cease functioning. 
BIAS CURRENT: The average of the two currents into the (+) and (— ) input terminals. 

NOTES: 

(1) The maximum voltage should not exceed the instantaneous supply voltage of the juA742. 

(2) Rating applies for an external storage capacitor having a value of not more than 2juF. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA742 



TYPICAL PERFORMANCE CURVES FOR 742C 

(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) 
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TRIGGER OUTPUT PULSE WIDTH 

AS A FUNCTION OF 

STORAGE CAPACITOR 
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PULSE WIDTH MEASURED 
AT 37% AMPLITUDE 
11 1 1 1 



SUPPLY VOLTAGE 
AS A FUNCTION OF 
SUPPLY CURRENT 
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STORAGE CAPACITOR-fiF 



SUPPLY CURRENT-mA 



INPUT THRESHOLD VOLTAGE 

AS A FUNCTION OF 

TEMPERATURE 
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SYNC INPUT THRESHOLD 

VOLTAGE AS A FUNCTION OF 

TEMPERATURE 
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SWITCHING CURRENT AT SWITCH 

TERMINAL AS A FUNCTION OF 

TEMPERATURE 
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TEST CIRCUIT 1 



? 



> 10 TURN 



-SUPPLY SELECTOR 



[ 1 'supply 



t I 



INCANDESCENT 



'trigger output J-ir\ 
t VA ' 




TRIAC WITH HIGH 
GATE SENSITIVITY 



SPRAGUE PART NO. 5C023474X0250B3 
OR EQUIVALENT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA742 



ZERO CROSSING CONTROL CIRCUIT 
WITHOUT HYSTERESIS 



TYPICAL APPLICATIONS FOR 742C 

ZERO CROSSING CIRCUIT WITH DC SUPPLY 




SENSOR BRIDGE*' 




SENSOR BRIDGE" 




SENSOR BRIDGE**' 



Fig. 2 
SCR FIRING-HALF WAVE 




SENSOR BRIDGE*** 



Fig. 3 



Fig. 4 



INVERSE PARALLEL SCR PAIR FIRING 
WITH A PULSE TRANSFORMER 



INVERSE PARALLEL SCR PAIR FIRING 
WITH A THIRD SCR 



f 



SPRAGUE X7 

11Z120R -''— 

EQUIVALENT 



"1 



SENSOR BRIDGE*** 

Fig. 5 

ZERO CROSSING WITH PROPORTIONAL CONTROL 



10kS2 <100kn >10kn 



ioon 

ERESIS 
RESISTOR 



; 10kn HYSTERESIS^ -L. lOOkn < 

0.47(iF ^ 



n 

-i — i- 



I 



y/^ ?j=;o.i»F" 



SENSOR BRIDGE**' 




I AC INPUT 



SENSOR BRIDGE" 



'Recommended Values 



Fig. 6 



AC Supply Voltage 

60Hz 

Volts- RMS 


•^DR 


■^SYN 


CST 


24 


1.2 kn 


2.2 kn 


0.47MF/25V 


110 


lOkn 


lOkn 


0.47MF/25V 


220 


22 kn 


22 kn 


0.47MF/25V 



Fig. 7 



FOR SUPPLY VOLTAGE FREQUENCY OF 400Hz REDUCE Cg-,- 
TO .047MF/25V 

** Necessary with inductive loads. 
***The sensor resistance will determine the values of the 
bridge resistors. For the values of Rqr shown, the total 
current into the bridge should not exceed 5mA at 20V. 
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MA746 

CHROMA DEMODULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA746 is a monolithic Chroma Demodulator constructed using 
the Fairchild Planar* epitaxial process. This device demodulates the chroma subcarrier information 
contained in a color television video signal and provides color-difference signals at the outputs. The 
low voltage drift of the dc output insures excellent performance in direct-coupled chrominance 
output circuitry. 



• LOW OUTPUT VOLTAGE DRIFT WITH TEMPERATURE 

• DOUBLY BALANCED DEMODULATION 

• INTERNAL COLOR-DIFFERENCE MATRIX FOR NTSC COLOR TV 

• 10 VOLT PEAK-TO-PEAK Ee-Ey OUTPUT 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Minimum Load Resistance 
Peak-to-Peak Reference Input Voltage 
Peak-to-Peak Chroma Input Voltage 
Internal Power Dissipation 

Metal Can 

DIP 
Operating Temperature Range 
Storage Temperature Range 

Molded DIP 

Metal Can and Hermetic DIP 
Lead Temperature 

Metal Can and Hermetic DIP (soldering, 60 seconds) 

Molded DIP (soldering, 10 seconds) 



EQUIVALENT CIRCUIT 



/\' °1 >18kJ2 



+28V 
3kn 
5.0V 
5.0V 

500 mW 

670 mW 

0°Cto +70° C 

-55°Cto+125°C 
-65°Cto+150°C 

300° C 
260° C 




-lo'*' 



Pin numbers shown for Dual In-line Package. 



CONNECTION DIAGRAMS 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 




ORDER INFORMATION 



TYPE 
746C 



PART NO. 
746HC 



14-LEADDIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 




ORDER INFORMATION 



TYPE 
746C 
746C 



PART NO. 
746DC 
746PC 



'Planar is a patented Fairchild Process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA746 



746C 
ELECTRICAL CHARACTERISTICS (T^ = 25° C, V+ = 24V, Test Circuit 1 unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


e^, = 0, Rl = 1 Mn 


5.5 


9.0 


12.5 


mA 


e^, = 0, Rl = 1 Mi2. T^ = 70°C 




9.0 


13.0 


mA 


ec = 


16.5 


22 


25.5 


mA 


ej, = 0.T^ = 70°C 




22 




mA 


Internal Power Dissipation 


ec = 




340 


430 


mW 


ec = 0,T^ = 70°C 




340 


445 


mW 


DC Voltage at any Output Terminal 


ec = 


13.2 


14.5 


15.8 


V 


ef, = 0, T^ = 70°C 


13.0 


14.5 


16.0 


V 


Temperature Coefficient of DC Voltage 
at any Output Terminal 


ec = 


-5.0 


-0.3 


+5.0 


mV/°C 


Absolute Value of DC 

Difference Voltage between any Two Outputs 


ec = 




0.15 


0.6 


V 


DC Voltage at either Reference Terminal 


«A=eB=ec=0 




5.8 




V 


DC Voltage at either Chroma Terminal 


ec = 




3.2 




V 


Reference Input Resistance 


ec = 




1.7 




kSl 


Reference Input Capacitance 


ec = 




6.0 




PF 


Chroma Input Resistance 






0.8 




kn 


Chroma Input Capacitance 






5.0 




pF 


Peak-to-Peak Chroma Input Voltage 


Eg - Ey = 5VP-P 




0.4 


0.7 


V 


Peak-to-Peak Ep - Ey Output Voltage 


Eg - Ey = 5Vp-p 


3.5 


3.8 


4.2 


V 


Peak-to-Peak Eq - Ey Output Voltage 


Eg-Ey = 5Vp-p 


0.75 


1.0 


1.25 


V 


Maximum Peak-to-Peak Eg -Ey Output Voltage 


e^, = 1.5Vp-p 


8.0 


10 




V 


Eg -Ey Demodulation Angle 


Eg - Ey = 5VP-P 




3 




Degrees 


Ep - Ey Demodulation Angle 


Eg - Ey = 5VP-P 




109 




Degrees 


Eq - Ey Demodulation Angle 


Eg-Ey = 5Vp-p 




259 




Degrees 


Epj - Ey Demodulation Angle relative to Eg - Ey 
Demodulation Angle 


Eg-Ey = 5Vp-p 


101 


106 


111 


Degrees 


Eg - Ey Demodulation Angle relative to Eq - Ey 
Demodulation Angle 


Eg-Ey = 5Vp-p 


96 


104 


112 


Degrees 


Highest AC Unbalance Voltage 
at any Output Terminal 


ec = 




0.3 


0.8 


Vp.p 


DEFINITIONS 

Color-Difference Demodulation Angle — A color-difference demodulation angle is defined as the instantaneous phase of the (+) Chroma input 
signal which produces the most positive voltage at the respective color-difference output with the phase of Reference "A" taken at 3 degrees 
and the phase of Reference "B" taken at 106 degrees. 

(+) Chroma Input — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to produce specified color- 
difference demodulation angles when applied to the {+) Chroma input. 

(— ) Chroma Input — A composite chroma signal containing the burst at a phase of degrees is demodulated to produce specified color- 
difference demodulation angles when applied to the (— ) Chroma input. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA746 



TYPICAL PERFORMANCE CURVES FOR 746C 

(Test Circuit 1 Unless Otherwise Specified) 



SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE -V 



DC VOLTAGE AT ANY OUTPUT 
VERSUS SUPPLY VOLTAGE 
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SUPPLY VOLTAGE-V 



SUPPLY CURRENT 
VERSUS LOAD RESISTANCE 



INTERNAL POWER DISSIPATION 
VERSUS LOAD RESISTANCE 
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DEMODULATION LINEARITY 
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DEMODULATION SENSITIVITY 
DEMODULATION ANGLES TO RELATIVE PHASING OF 
AND RELATIVE GAINS REFERENCE SIGNALS 



\ ^...-^'"rEF "B" 






^/ 0.76/109^\ 
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PEAK-TO-PEAK CHROMA I NPUT VOLTAGE - VOLTS 



0.4 0.8 1.2 1.6 2. 

PEAK-TO-PEAK REFERENCE INPUT VOLTAGES - VOLTS 



TEST CIRCUIT 1 



INPUTS 
CHROMA: 
Be < 1.5VP-P 
fc = 3.59MHz 



CHROMA ^ 
REFB >- 
REP A ^ 



REFERENCE 
^A = eg = 1 V p-p 
fA = ^B = 3.58MHz 
^B = I^A + 103° 



r 



► 3.3kn 



-wv- 



Pin numbers shown for Dual In-line Package only. 



OUTPUTS 

■ Eb-Ey 



■ Er-EY 

• Eg-Ey 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA746 



TYPICAL APPLICATION 
COMPLETE RGB VIDEO OUTPUT STAGE 



INPUT ,,4|S. 8 

chromaHF ^\ 

REF A— IH^ mA746 
REF B — 11-^ 



lOkfll 
470uH 2W > 470iiH 

G R E E nI-'^"'^'^— • B L U E 
°7 SE7056 



.47uF 
VIDEO INPUT O— II- 
FD 777 1 
3 VOLTS - ' 

PEAK 

peI^ 



} h 1 22on| I— ►s 

1 I Hf 

i:'*7uF 750pF:i I i 




BRIGHTNESS 



Pin numbers shown for Dual In-line Package only. 



Fully dc coupled circuit exhibits negligible drift with temperature, eliminates interaction between contrast and brightness controls, and 
minimizes gray-scale set-up time. 



ALTERNATIVE R-G-B VIDEO OUTPUT STAGE 



2.2kn + 10% TO GREEN 2.2KA±10% TO RED 2.2kft±10% TO BLUE 
I— V A' » • CRT I— WV f ■ CRT [— WV « ■ C«T 

5ka| A <=*™°|'^ jska A "■^™0E Iska A <^"."°°^ 



CHROMA INPUT - 

REF A 
REF B . 




,> ■? z.ZKd 2.2kn < 



I SET-UP SWITCH 



Pin numbers shown for Dual In-line Package only. 



From: 

"A Semiconductor Video Output Amplifier for a 
Red Blue Green Large Screen Color Television 
Receiver", by D. Poppy. IEEE Transactions on 
Broadcast and Television Receivers, BTR-15, #2, 
pp. 167-70, July 1969. 



Reprinted with permission. 
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MA749 

DUAL AUDIO PREAMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA749 consists of Two Identical High Gain Operational Amplifiers 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. These three-stage 
amplifiers use Class A PNP transistor output stages vyith uncommitted collectors. This enables a variety 
of loads to be employed for general purpose applications from dc to 10 MHz, where two high 
performance operational amplifiers are required. In addition, the outputs may be wired-OR for use as 
a dual comparator or they may function as diodes in low threshold rectifying circuits such as absolute 
value amplifiers, peak detectors, etc. 

• SINGLE OR DUAL SUPPLY OPERATION 

• LOW POWER CONSUMPTION 

• HIGH GAIN, 25,000 V/V 

• LARGE COMMON MODE RANGE, +11 V, -13 V 

• EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE 

• NO LATCH-UP 

• OUTPUT SHORTCIRCUIT PROTECTED 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (749 and 749C) 

(7490) 
Internal Power Dissipation (Note 1) 

Metal Can 

DIP 
Differential Input Voltage 
Input Voltage (Note 2) (749 and 7490) 

(749D) 
Storage Temperature Range 

Metal Can, Hermetic DIP 

Molded DIP (749PC) 
Operating Temperature Range 

Military (749) 

Commercial (749C and 749D) 
Lead Temperature 

Metal Can, Hermetic DIP (Soldering, 60 seconds) 

Molded DIP (Soldering, 10 seconds) 
Output Short-Circuit Duration, Ta=25°C (Note 3) 



±18 V 
±12V 

500 mW 

650 mW 

±5 V 

±15 V 

±12 V 

-65°Cto+150°C 
-55°Cto+125°C 

-55°Cto+125°C 
0°Cto+ 70°C 

300° C 

260° C 

30 seconds 



EQUIVALENT CIRCUIT 





NON-INVERTING 
INPUT B 



Notes on following pages. 



CONNECTION DIAGRAMS 
8-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5B 



OUTPUT A J 


^, 




,v 


'OUTPUT B 


NON-INVERTING AJ_ 


/; ^ 


\ / 


V, 


Ok NON -INVERTING 


INPUT A Y 


J 




u 


~y INPUT B 


INVERTING! 
INPUT A * 


^ 


4 


4^ 


'inverting 

INPUT B 



Note: Pin 4 connected to case. 

ORDER INFORMATION 
TYPE PART NO. 

749D 749DHC 



14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



OUTPUT A ^ 



LAG A 

5 

"ING p 

"A L. 

7 



m. 



J 



^ OUTPUT B 



r^ 



m 



i^i 
i 



NON-INVERTING 
INPUTS 
INVERTING 
INPUTS 



ORDER INFORMATION 
TYPE PART NO. 

749 749DM 

749C 749DC 

749C 749PC 



*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA749 



749 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Rl = 5 kn to Pin 1, Ta = 25°C unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs = 200 n 




1.0 


3.0 


mV 


Input Offset Current 






50 


400 


nA 


Input Bias Current 






0.30 


0.75 


ma 


Input Resistance 




100 


150 




ki2 


Large Signal Voltage Gain 


VoUT = ±10V 


20,000 


50,000 




V/V 


Positive Output Voltage Swing 




+12 


+13 




V 


Negative Output Voltage Swing 




-14 


-15 




V 


Output Resistance 


f = 1.0 kHz 




5.0 




kn 


Common Mode Rejection Ratio 


Rs = 200n, V|N =+11.5 V to -13.5 V 


70 


90 




dB 


Positive Supply Voltage Rejection Ratio 


Rs = 200 J2 




50 


200 


mV/v 


Negative Supply Voltage Rejection Ratio 


Rs = 200 n 




50 


200 


mV/v 


Input Voltage Range 




-13 




+11 


V 


Internal Power Dissipation 


VoUT = 




180 


220 


mW 


Supply Current 


VoUT = 




9.0 


10.4 


mA 


Broadband Noise Figure 


Rs = 10 kn, BW = 10 Hz to 10 kHz 




2.5 




dB 


Turn On Delay (See Fig. 3) 


Open Loop, V||\| = ±20 mV 




0.2 




MS 


Turn Off Delay (See Fig. 3) 


Open Loop, V||\| = ±20 mV 




0.3 




MS 


Slew Rate (unity gain) (See Fig. 2) 


C-i = 0.02 mF, Ri = 33 n, C2 = 10 pF 




2.0 




V/ms 


Channel Separation (See Fig. 4) 


RS = 1 knf =10kHz 




140 




dB 


The following specifications apply for Vs = ±4.0 V, R|_ = 10 kn to Pin 7, T^ = 25° C 


Input Offset Voltage 


Rs = 200 n 




1.0 


3.0 


mV 


Input Offset Current 






50 


300 


nA 


Input Bias Current 






0.15 


0.75 


mA 


Supply Current 


VOUT=0 




2.5 


4.8 


mA 


Internal Power Dissipation 


VOUT=0 




20 


36 


mW 


Large Signal Voltage Gain 


VoUT = ±2.0 V 


20,000 


60,000 




V/V 


Positive Output Voltage Swing 




+2.5 


+2.8 




V 


Negative Output Voltage Swing 




-3.6 


-4.0 




V 


The following specifications apply for -55° C < T/\ < +125°C, Vs = ±15 V, R|_ = 5 V£i to Pin 7: 


Large Signal Voltage Gain 


Vout = ±10V,Ta = +125°C 


6,500 


20,000 




V/V 


VoUT = ±10V,Ta = -55"C 


20,000 


30,000 




V/V 


Positive Output Voltage Swing 




+12 


+13 




V 


Negative Output Voltage Swing 




-14 


-15 




V 


Input Offset Voltage 


Rs = 200 €1 




1.0 


6.0 


mV 


Input Offset Current 


Ta = +125"C 




0.05 


1.0 


mA 


Ta = -55° C 




0.05 


1.5 


mA 


Input Bias Current 


Ta = +125°C 




0.15 


0.75 


mA 


Ta = -55°C 




0.3 


3.0 


mA 


Input Offset Voltage Drift 


Rs = 200 a, +25"C < Ta < +125°C 




3.0 




mV/°c 


Rs = 200 J2, -55° C <Ta < +25° C 




3.0 




mV/°C 


Input Offset Current Drift 


+25"C<Ta<+125"C 




0.5 




nA/°C 


-55"C<Ta<+25°C 




2.0 




nA/°C 


Input Bias Current Drift 


-55°C<Ta<+125°C 




5.0 




nA/°C 


Supply Current 


VoUT = 0,Ta = +125°C 






9.7 


mA 


VoUT = 0,Ta = -55"C 






13 


mA 


Internal Power Dissipation 


VouT = 0,Ta = +125°C 






200 


mW 


VoUT = 0,Ta = -55°C 






300 


mW 


The following specifications apply for -55°C < Ta < +125°C, Vs = ±4 V, Rl = 10 kJ2 to Pin 7: 


Input Offset Voltage 


Rs = 200 n 




1.5 


6.0 


mV 


Input Offset Current 






50 


750 


nA 


Large Signal Voltage Gain 


VoUT = ±2.0 V, Ta = +1 25°C 


5,000 






V/V 


VoUT = ±2.0 V, Ta = -55° C 


20,000 






V/V 


Positive Output Voltage Swing 




+2.5 


+2.8 




V 


Negative Output Voltage Swing 




-3.6 


-4.0 




V 


NOTES: 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 8.3 mW/°C for the DIP package. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA749 



749C 
ELECTRICAL CHARACTERISTICS (Vs = ±15 V, Rl = 5 kS2 to Pin 7, Ta = 25° C unless otherwise specif if led) 


PARAiVlETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rs = 200 n 




1.0 


6.0 


mV 


Input Offset Current 






50 


750 


nA 


Input Bias Current 






0.30 


1.5 


HA 


Input Resistance 




50 


150 




kn 


Large Signal Voltage Gain 


VoUT = ±10V 


15,000 


50,000 




V/V 


Positive Output Voltage Swing 




+12 


+13 




V 


Negative Output Voltage Swing 




-14 


-15 




V 


Output Resistance 


f = 1.0 kHz 




5.0 




kfi 


Common Mode Rejection Ratio 


Rs = 200n,V|N =+11.5 V to -13.5 V 


70 


90 




dB 


Positive Supply Voltage Rejection Ratio 


Rs = 200 n 




50 


350 


mV/V 


Negative Supply Voltage Rejection Ratio 


Rs = 200 n 




50 


200 


mV/v 


Input Voltage Range 




-13 




+11 


V 


Internal Power Dissipation 


VoUT = 




180 


330 


mW 


Supply Current 


VOUT = 




9.0 


14 


mA 


Broadband Noise Figure 


Rs = 10 kn, BW = 10 Hz to 10 kHz 




2.5 




dB 


Turn On Delay (See Fig. 3) 


Open Loop, V||\j = ±20 mV 




0.2 




MS 


Turn Off Delay (See Fig. 3) 


Open Loop, V|m = ±20 mV 




0.3 




MS 


Slew Rate (unity gain) (See Fig. 2) 


Ci = 0.02 mF, Ri = 33 a, C2 = 10 pF 




2.0 




V/ms 


Channel Separation (See Fig. 4) 


RS = 1 kn,f = 10 kHz 




140 




dB 


The following specifications apply for Vs = ±4.0 V, Rl = 10 kn to Pin 7, Ta = 25°C: 


Input Offset Voltage 


Rs = 200 n 




1.0 


6.0 


mV 


Input Offset Current 






50 


600 


nA 


Input Bias Current 






0.3 


1.5 


mA 


Supply Current 


VoUT = 




2.5 




mA 


Internal Power Dissipation 


VoUT = 




20 




mW 


Large Signal Voltage Gain 


VoUT = ±2.0 V 


15,000 


60,000 




V/V 


Positive Output Voltage Swing 




+2.5 


+2.8 




V 


Negative Output Voltage Swing 




-3.6 


-4.0 




V 


The following specifications apply for 0°C < Ta < +70° C, Vs = ±15 V, Rl = 5 kJ2 to Pin 7: 


Large Signal Voltage Gain 


VoUT = ±''0V,Ta = +70°C 


8,000 


40,000 




V/V 


Vout = ±''Ov,Ta = o°c 


15,000 


50,000 




V/V 


Positive Output Voltage Swing 




+12 


+13 




V 


Negative Output Voltage Swing 




-14 


-15 




V 


Input Offset Voltage 


Rs = 200 J2 




1.0 


9.0 


mV 


Input Offset Current 






0.05 


1.5 


mA 


Input Bias Current 






0.3 


3.0 


ma 


Input Offset Voltage Drift 


Rs = 200 n, +25° C < Ta < +70° C 




3.0 




mv/°c 


Rs = 200 n, 0°C < Ta < +25°C 




3.0 




mV/°c 


Input Offset Current Drift 


+25°C<Ta<+70°C 




0.5 




nA/°C 


0°C < Ta < +25°C 




2.0 




nA/°C 


Input Bias Current Drift 


0°C<Ta<+70°C 




4.0 




nA/°C 


The following specifications apply for 0°C < Ta < +70°C, Vs = ±4 V, R|_ = 10 kn to Pin 7: 


Input Offset Voltage 


Rs = 200 n 




1.5 


9.0 


mV 


Input Offset Current 






0.05 


1.0 


ma 


Large Signal Voltage Gain 


VoUT = ±2.0 V, Ta = 70°C 


8,000 






V/V 


Large Signal Voltage Gain 


VouT = ±2.0V,Ta = 0°C 


15,000 






V/V 


Positive Output Voltage Swing 




+2.5 


+2.8 




V 


Negative Output Voltage Swing 




-3.6 


-4.0 




V 
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749D 



ELECTRICAL CHARACTERISTICS (Vs = ±6 V, Rl = 10 kil to pin 4. Ta = 25°C unless otherwise specifified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


RS < 200 n 




1.0 


10 


mV 


Input Offset Current 






50 


600 


nA 


Input Bias Current 






300 


1500 


nA 


Input Resistance 




50 


150 




kn 


Large Signal Voltage Gain 


VOUT = ±4.0 V 


10,000 


20,000 




V/V 


Positive Output Voltage Swing 




+4.5 


+5.0 




V 


Negative Output Voltage Swing 




-5.5 


-6.0 




V 


Output Resistance 


f = 1.0 kHz 




10 




kn 


Input Voltage Range 




-4.0 




+2.5 


V 


Common Mode Rejection Ratio 


RS< 10 kn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


RS< 10 kn 




50 


100 


mV/v 


Power Consumption (including load) 


VoUT=0 


24 


36 


54 


mW 


Supply Current (including load) 


VoUT = 


2.0 


3.0 


4.5 


mA 


Turn On Delay (See Figure 5) 


Open Loop, V||\| = ±20 mV, R|_ = 5 ki2 




0.2 




MS 


Turn Off Delay (See Figure 5) 


Open Loop, V||\| = ±20 mV, Rl = 5 kn 




0.3 




MS 


Channel Separation (See Figure 7) 


Rs < lOkn, f = 10 kHz 




140 




dB 



TYPICAL PERFORMANCE CURVES FOR 749 AND 749C 



CLOSED LOOP GAIN 

AS A FUNCTION OF 

FREQUENCY 
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OUTPUT CAPABILITY AS A 

FUNCTION OF FREQUENCY 

AND COMPENSATION 



















■—1 — rrrr 

Vs- t16V 






































~" 




^ 




" < 


~ ■ 


" ^ 


7; 


■n 
















\ 




s 




^, 
















s 






\ 


s 




































\ 




\ 


s 


\ 
















s. 






^} 




















>: 


'\ 


Av 


60 ( 


B, C 


1 = 


300 


pF, R 


1=4 


IQO.-' 


S^ 


'y^ 


\ 


Av = 20dB, Cl =0.01(iF, Ri =33n/ 








-■ ^ 




\ 


Av 


DdB, Cl = 


0.1 (iF, Rl 


= 4.7n^ 




C~ 






















\ 





100 Ik 10k 100k IM 10M 

FREQUENCY- Hz 



FREQUENCY Hz 



10k took 

FREQUENCY- Hz 



OPEN LOOP PHASE SHIFT 
WITHOUT COMPENSATION 



















'N 


s 


s 


Vs= 'ISV 
Ta - 25 c 
RL = 6kS! 
TO PIN 7 






















\ 


\ 
































\ 


\ 






























^ 


N 

































CHANNEL SEPARATION 

AS A FUNCTION OF 

FREQUENCY 
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CHANGE OF AC 

CHARACTERISTICS 

WITH TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 749 AND 749C 



INPUT NOISE VOLTAGE 
AS A FUNCTION 
OF FREQUENCY 
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ABSOLUTE MAXIMUM POWER 

DISSIPATION AS A FUNCTION 

OF TEMPERATURE 
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COMMON MODE RANGE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 




TYPICAL OUTPUT VOLTAGE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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AS A FUNCTION OF 
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TOTAL POWER DISSIPATION 

ASA FUNCTION OF 
SUPPLY VOLTAGE AND LOAD 



LOAD RESISTANCE - kn 



8 10 12 14 16 

SUPPLY VOLTAGE - .V 



ta- 
■vqut 

RlTC 


5°C 








/ 




PIN 7 








/ 










^ 




/ 




/ 








4 
<^^, 






/ 






.^ 


%y 


> 


,1^ 

y 


.y 








<}-^ 
^^>^ 


/ 




^ 




V 


y 




^ 


9. ■ 




/ 


^ 






^ki 


^ 






t:^ 


r" 






^ 


^»-* 












» e 


s 


1 

JPPLY \ 


1 

oltag 


2 

E- 


1 

±v 


4 1 


6 18 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 




OPEN LOOP GAIN 

AS A FUNCTION OF 

TEMPERATURE 
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INPUT OFFSET CURRENT 

AND BIAS CURRENT AS 
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TYPICAL PERFORMANCE CURVES FOR 749D 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



Vo = 0.6 V RMS 
f= 1 kHz 
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TYPICAL OUTPUT VOLTAGE 
ASA FUNCTION OF 
SUPPLY VOLTAGE 
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TOTAL SUPPLY CURRENT 
AS A FUNCTION OF 
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TOTAL POWER DISSIPATION 

AS A FUNCTION OF 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA749 



OFFSET NULL 

NETWORK 
749 AND 749C 




Fig. 1 



FREQUENCY RESPONSE 
TEST CIRCUIT 
749 AND 749C 



o-^vv/v— 




Fig. 2 



PULSE RESPONSE 
WAVEFORMS 
749 AND 749C 



*on H h 



i 



f 



I I- — «off 
-jjr- VOUT 



Fig. 3 



CHANNEL SEPARATION * 
TEST CIRCUIT 
749 AND 749C 




OVOB 



Fig. 4 



PULSE RESPONSE 

WAVEFORIVIS 

749D 



•on — -I [— 



-I [- — 'off 



_r=S^ 



Fig. 5 



FREQUENCY RESPONSE 

TEST CIRCUIT 

749D 



t>r 



-^^^ 



r 

T 



Fig. 6 



CHANNEL SEPARATION 

TEST CIRCUIT 

749D 



J— — vw 



1 kn 
>— — VvA-— f 



I 




nr 



1 Min 



-OVq 



390 pF 

200 n ^10 kn 



1 Mn 




SEPARATION = 



*-T 



■OVoB 



390 pF 

200 n <iokn 



Fig. 7 



^Pin numbers refer to Dual-in-line Package 
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TYPICAL APPLICATIONS 



VOLTAGE TO FREQUENCY CONVERTER 




RAMP 

GENERATOR 

OUTPUT 

(PIN 1) 



VOUT 
(COMPARATOR „„, ^^ 
INPUT) VOL lb 

(PIN 9) 




n n 



WAVESHAPES 



t = t^ + t2 = 4 



Rl C-i 4 R* C-i 
V|N 1^ 



RAMP GENERATOR COMPARATOR OUTPUT/RESET 



R* = R pin 1 + Rg + Rqe Qi + ^6 output stage. 



IL 



STEREO TAPE PREAMPLIFIER 



-WV- 



1.5 M 
TAPE HEAD 

-a 



470 pF 



°°" 50(iF/5V 



r~r 



TO 
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100/1F/16V 
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1000 
FREQUENCY -kHz 



10,000 20,000 



TYPICAL PERFORMANCE 

Gain at 1 kHz 60 dB 

Output Voltage Swing 2.8 V rms 

Power Consumption 30 mW 
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MA753 

FM GAIN BLOCK 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The jLtA753 is a high performance monolithic FIVl Gain Biocl< using 
the Fairchild Planar* epitaxial process. The FM gain block consists of a three stage direct coupled 
amplifier with 330J2 input and output terminations and the 7 pF shunting capacitance required 
for a 10.7 MHz FM IF strip utilizing commercially available ceramic filters. Included on the chip is a 
7.8 V active regulator providing up to 10 mA of current to an external load such as an FM tuner. 

The )uA753 features full temperature compensation for the IF amplifier and the 7.8 V regulator. 
Excellent power supply rejection eliminates the need for an external regulated supply. An output 
from the second stage of the IF amplifier provides a means of external gain control without affecting 
the input or output terminations. The device is packaged in an 8-lead mini DIP. 

• 50 dB VOLTAGE GAIN AT 10.7 MHz 

• 330n INPUT AND OUTPUT TERMINATIONS 

• OPTIMIZED GAIN VS TEMPERATURE CHARACTERISTICS 

• TEMPERATURE COMPENSATED 7.8 V ACTIVE REGULATOR PROVIDING UP TO 10 mA 
OF CURRENT 

• SHORT CIRCUIT PROTECTION FOR ALL EXTERNAL CONNECTIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 
Voltage at any terminal must not exceed V*" 
Supply Voltage (V+) 
Power Dissipation (Pq) (Note 1) 
Input Voltage (Pins 1 and 3) 
Regulator Output Current (Ireq) 
Regulator Short Circuit Duration 
Operating Temperature Range (T/\) 
Storage Temperature Range (Tsjc) 
Lead Temperature 

(Soldering, 10 seconds) 



18 V 

310 mW 

±3 V 

10 mA 

Indefinite 

-40°Cto+85°C 

-55°Cto+125°C 

260° C 



Notes: 1. Rating applies for ambient temperatures to 70 C. Above 70 C derate linearly at 6.3 mW/ C 



CONNECTION DIAGRAM 
8-LEAD MINI DIP 

(TOP VIEW) 
PACKAGE OUTLINE 9T 



IF INPUT ^ 

IF INPUT I— 
DECOUPLE L- 

IF SUPPLY r— 

DECOUPLE *— 
GND^ 



3v^ 



OUTPUT 
5 j] IF OUTPUT 



ORDER INFORMATION 
TYPE PART NO. 

753C 753TC 



EQUIVALENT CIRCUIT 



HEGULATOR OUTPUT 




*Planar is a patented Fairchild process. 
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753C 
ELECTRICAL CHARACTERISTICS: (Ta = 25°C, V+ = +12 V unless otherwise specified) 



PARAMETER 



CONDITION 



TEST 
CIRCUIT 
FIG. NO. 



MIN. 



TYP. 



MAX. 



UNITS 



DC CHARACTERISTICS 



Supply Voltage Operating Range 




3 


10 




16 


V 


Supply Current 


Rl = - 


3 


11 


16 


19 


mA 


Power Dissipation 


Rl = - 


3 




190 


230 


mW 


1 1_ = 5 mA 


3 




210 


255 


mW 


Terminal Voltages 


l|_ = 5mA 


3 










Pin 1,2 








1.4 




V 


3 








2.6 




V 


5 








2.0 




V 


6 






7.2 


7.8 


8.3 


V 


7 








2.0 




V 



AC CHARACTERISTICS IF AMPLIFIER (fo = 10.7 MHz) 



—3 dB Limiting Threshold 








900 




mV 


Output Voltage Swing 


V|N = 100mV, R|_ = «> 




1.1 


1.4 




Vp.p 


Voltage Gain 


VoUT= lOOmV 




40 


50 


56 


dB 


Voltage Gain Change 


-40° C < Ta < +25° C 






6.0 




dB 


+25°C<Ta<85°C 






1.0 




dB 


Input Impedance: 

Parallel Input Resistance 
Parallel Input Capacitance 


Pin 1 to Pin 2 




230 
5.0 


330 
9.0 


440 
14 


PF 


Output Impedance: 

Parallel Output Resistance 
Parallel Output Capacitance 


Pin 5 to ground 




230 
5.0 


330 
9.0 


440 
14 


pF 


Output Noise Voltage 




2 




5.0 




mVRMS 



AC CHARACTERISTICS REGULATOR SECTION 












Line Regulation (Vg) 


l|_ = 5mA, V"*' = 10 V to 16 V 


3 




3.0 


30 


mV 


Load Regulation (Vg) 


II = to5 mA 


3 




-10 




mV 


Temperature Coefficient (Vg) 


l|_ = 5 mA, 

-40°C < Ta < +85°C 


3 




-0.15 




mV/°C 



TEST CIRCUIT FOR DYNAMIC CHARACTERISTICS 



V|M= 100 mV 
f(, = 10.7 MHz 

o 



4.3 k 0.01 (iF 

t— V\A^ — »— 




V0UT= 100 mV 

O 



Fig. 1 



NOISE MEASUREMENT TEST CIRCUIT 

v+ 
Q 



:o.1mf 




TEST CI RCUIT FOR STATIC CHARACTERISTICS 

Q 




Fig. 2 



Fig. 3 
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TYPICAL PERFORMANCE CURVES 



SUPPLY CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 



Ta = 


26° C 










ipiN e 
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VOLTAGE GAIN ASA 
FUNCTION OF TEMPERATURE 
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REGULATOR OUTPUT VOLTAGE 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



10 n 12 14 16 16 

SUPPLY VOLTAGE - VOLTS 



V* 


= 12V 














IPIN6= 5 mA 
1 










































































• 



































































Ta - AMBIENT TEMPERATURE - °C 



Ta - AMBIENT TEMPERATURE - °C 



BLOCK DIAGRAM 



IF INPUT~2l 
DECOUPLE 



REGULATOR IF SUPPLY 

OUTPUT DECOUPLE 

9 




TYPICAL APPLICATION 



SUPPLY VOLTAGE Q 

FOR FM TUNER 




DH> 



F-l AND F2: VERNITR0NFM4 
OR EQUIVALENT 
10.7 MHz CERAMIC 
FILTER 
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IJA757 

GAIN CONTROLLED IF AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The mA757 is a monolithic high performance, Gain Controlled IF 
Amplifier constructed using the Fairchild Planar* epitaxial process. The amplifier contains two sections 
which may be operated independently, or in cascade, from audio frequencies to 25 MHz. The mA757 
is intended primarily as a gain controlled, intermediate frequency amplifier in AM and FM com- 
munications receivers. It also has excellent performance when operated in FM receivers as a limiting 
amplifier. 

• 70dBGAIN AT 10.7 MHz 

• 70 dBAGC RANGE AT 10.7 MHz 

• 300 mV SIGNAL HANDLING CAPABILITY AT INPUT 

• CONSTANT INPUT AND OUTPUT IMPEDANCE WITH AGC 

• STABLE GAIN WITH SUPPLY VOLTAGE AND TEMPERATURE AT ALL LEVELS OF GAIN 
REDUCTION. 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Voltage at any Output Terminal 
Voltage at either AGC Terminal (Note 1) 
Differential Voltage at either Input 

(Pins 1 and 14, Pins 2 and 10) 
Internal Power Dissipation (Note 2) 
Storage Temperature Range 

Hermetic DIP (757,7570) 

Molded DIP (757C) 
Operating Temperature Range 

Military (757) 

Commercial (757C) 
Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 757 

Molded DIP (Soldering, 10 seconds) 757C 



+15V 

+24V 

±12V 

±5V 

670 mW 

-65OCto+150OC 
-550C to+1250C 

-550Cto+1250C 
QOC to +70°C 

300OC 
260OC 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 




ORDER INFORMATION 
TYPE PART NO. 

757 757DM 

757C 757DC 

757C 757PC 



EQUIVALENT CIRCUIT 



OUTPUT 1 V* INPUT 2 

12 11 10 

9 <? 



DECOUPLE 



5kS>: 



900 S2 
> f 



- ^V^l 




■:3kS! 



^ ;ooi! _ 200 Si [''^ 



: 1 1 kS! } 400 S! '3 



13:; ::2.5 

Si I ■ kS! 



n 



'I_I_ic£] 



> V ouu ,300, 

"4 f Si ■ Sif "" 



3kSi; :11k!! 



"-< 



5650 l_-__l UsOi. 



I 200 Si 200 Si I 



DECOUPLE 
:;650l_-__r Ljosi 



AGC 2 GROUND 



Notes on following pages. 



'Planar is a patented Fairchild process. 
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757 
ELECTRICAL CHARACTERISTICS {V+ = +12 V, Ta = 25°C, unless otherwise specified) 


PARAMETERS 


CONDITIONS 


TEST 
CIRCUIT 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


VaGC1,2 = +0-8V 
VaGC1,2 = +3.0V 


1 




13 
17 


17 
20 


mA 
mA 


Internal Power Dissipation 


VaGC1.2 = +0.8V 
VaGC1,2 = +3.0V 


1 




170 
200 


210 
240 


mW 
mW 


Voltage Gain at no Gain Reduction 


VaGC 1 ,2 = +0.8 V, f = 500 kHz 
VaGC 1 :i = +0-8 V, f = 1 0.7 MHz 


2 
2 


65 
60 


74 
70 




dB 
dB 


Voltage Gain at Partial Gain Reduction 


VaGC 1 ,2 = +1 -7 V, f = 500 kHz 
VaGC 1 ^2 = +1 -7 V, f = 1 0.7 MHz 


2 
2 


20 


39 
37 


46 


dB 
dB 


Voltage Gain at Full Gain Reduction 


VaGC 1 .2 = +3.0 V, f = 500 kHz 
VagC 1 ,2 = +3.0 V, f = 1 0.7 MHz 


2 
2 




2.0 
1.0 


10 
8 


dB 
dB 


Current into either AGC Ternninal 


VaGC 1 ,2 = +3.0 V 


1 




15 


50 


ma 


Gain Reduction Sensitivity 


VaGC 1 ,2 = +1 .7 V, f = 500 kHz 


2 




50 




dB/V 


Input Voltage for —3 dB Limiting at Output 


Vagc 1 .2 = +0.8 V, f = 500 kHz 


2 




0.5 




mV 


Intermodulation Products 


Two-tone signal 
fl =500kHz, ei = 100 mV 
f2 = 510kHz,e2 = 100 mV 
l0UT = 1 "lA p-p 


2 




-50 




dB 


SECTION 1 


Input Resistance at either Input Terminal 


Vagc i = +08 v, f = 10.7 mhz 
Vagc 1 = +3.o v, f = 10.7 mhz 




3.0 


5.0 
4.5 




ka 

kn 


Input Capacitance at either Input Terminal 


Vagc 1 = +0-8 v, f = 1 0.7 mhz 
Vagc 1 = +3.o v, f = 10.7 mhz 






2.5 
2.2 




PF 
PF 


Output Resistance 


Vagc 1 = +0.8 v, f = 10.7 mhz 
Vagc 1 = +3-0 v, f = 1 0.7 mhz 






100 
100 




kn 
kn 


Output Capacitance 


VaGCI =+0.8V,f = 10.7 MHz 

Vagc 1 = +3.o v, f = 10.7 mhz 






2.6 
2.2 




pF 
pF 


Forward Transadmittance 


Vagc 1 = +0-8 V, f = 500 kHz 

Vagc 1 = +0.8 v, f = 10.7 mhz 






14 
13 




mmho 
mmho 


Peak-to-Peak Output Current 


Vagc 1 = +3.0 V, f = 500 kHz 
Output in full limiting 




.25 


0.4 




mA 


Output Saturation Voltage 


IQUT = 0.1 mA, Vagc 1 = +3.o V 






8.0 


9.0 


Volts 


Noise Figure 


Rs = 1.0kn,f = 10.7 MHz 
RS = 1 .0 kn, f = 500 kHz 






8.0 
8.0 




dB 
dB 


Interfering Signal Voltage at Input 
for 1 .0% Cross Modulation 


Carrier signal, fc = 500 kHz 

Interfering signal, fj = 510 kHz 

iQUT = 0.5 mA p-p, Vagc 1 = +0.8 V 






15 




mV 


SECTION 2 


Input Resistance 


Vagc 2 = +0.8 v, f = 1 0.7 mhz 
Vagc 2 = +3.o v, f = 10.7 mhz 




3.0 


5.0 
4.5 




kn 


Input Capacitance 


Vagc 2 = +0-8 v, f = 10.7 mhz 
Vagc 2 = +3.o v, f = 10.7 mhz 






2.5 
2.2 




pF 
pF 


Output Resistance at either Output Terminal 


Vagc 2 = +0.8 v, f = 1 0.7 mhz 
Vagc 2 = +3.o v, f = 1 0.7 mhz 






26 
20 




kn 

kn 


Output Capacitance at either Output Terminal 


Vagc 2 = +0.8 v, f = 10.7 mhz 
Vagc 2 = +3-0 v, f = 10.7 mhz 






2.2 
2.5 




pF 
pF 


Forward Transadmittance 


Vagc 2 = +0.8 V, f = 500 kHz 

Vagc 2 = +0.8 v, f = 1 0.7 mhz 






440 
280 




mmho 
mmho 


Quiescent Output Current at either Output Terminal 


Vagc 2 = +3.o v 




1.7 


2.4 


3.5 


mA 


Peak-to-Peak Current at either Output Terminal 


Vagc 2 = +3.0 V, f = 500 kHz 
Output in full limiting 




3.8 


4.8 


7.0 


mA 


Output Saturation Voltage at either 
Output Terminal 


'out = 1 -0 mA, Vagc 2 = +3.o v 






5.0 


6.0 


Volts 


Power Supply Sensitivity 


Vs= 12 Vto 15 V 

dB Gain Reduction 
30 dB Gain Reduction 
60 dB Gain Reduction 






0.5 
0.8 
1.0 




dB/V 
dB/V 
dB/V 



7-48 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA757 



757 
ELECTRICAL CHARACTERISTICS {V+ = +12 V, Ta = +125°C. unless otherwise specified) 


PARAMETERS 


CONDITIONS 


TEST 
CIRCUIT 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


VaGC1,2 = +0.8V 
VaGC1,2 = +3.0V 


1 




14 
17 


17 
20 


mA 
mA 


Internal Power Dissipation Y ^aGC 1 ,2 ~ "^^-^ ^ 

VaGCi!2 = +3.0V 


1 




170 
200 


210 
240 


mW 
mW 


Voltage Gain at no Gain Reduction 


VaGC 1 ,2 = +0-8 V, f = 500 kHz 
VagC 1 ,2 = +0-8 V, f = 1 0.7 MHz 


2 
2 


55 


71 
62 




dB 
dB 


Voltage Gain at Partial Gain Reduction 


VaGC 1 ,2 = +1 -7 V, f = 500 kHz 


2 




35 




dB 


Voltage Gain at Full Gain Reduction 


VaGC 1 .2 = +3.0 V. f = 500 kHz 
VaGC 1 .2 = +3-0 V, f = 1 0.7 MHz 


2 
2 




2.0 
-1.0 


15 


dB 
dB 


Current into either AGC Terminal 


VaGC1,2 = +3.0V 


1 




15 


50 


mA 


SECTION 1 


Peak-to-Peak Output Current 


VaGC I = +3.0 V, f = 500 kHz 
Output in full limiting 




0.2 


0.4 




mA 


Output Saturation Voltage 


lOUT = O-l "iA, VagC 1 = +3.0 V 






8.0 


9.4 


Volts 


SECTION 2 


Quiescent Output Current at either Output Terminal 


VaGC 2 = +30 V 




1.7 


2.8 


3.5 


mA 


Peak-to-Peak Current at either Output Terminal 


VagC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 




3.8 


5.6 


7.0 


mA 


Output Saturation Voltage at either 
Output Terminal 


lOUT = 1 mA, VaGC 2 = +30 V 






6.0 


7.0 


Volts 


757 
ELECTRICAL CHARACTERISTICS (V+ = +12 V, T^ = -55°C, unless otherwise specified) 


PARAMETERS 


CONDITIONS 


TEST 
CIRCUIT 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


VaGC 1,2= +0.8 V 
VaGC1,2 = +3.0V 


1 




10 
14 


17 
20 


mA 
mA 


Internal Power Dissipation 


VaGC1.2 = +0-8V 
VaGC1,2 = +3.0V 


1 




120 
170 


210 
240 


mW 
mW 


Voltage Gain at no Gain Reduction 


VaGC 1 ,2 = +08 V. f = 500 kHz 
VaGC 1 ,2 = +0-8 V, f = 10.7 MHz 


2 
2 


55 


68 
64 




dB 
dB 


Voltage Gain at Partial Gain Reduction 


VaGC 1 ,2 = +1 .7 V, f = 500 kHz 


2 




28 




dB 


Voltage Gain at Full Gain Reduction 


VaGC 1 ,2 = +3.0 V, f = 500 kHz 
VaGC 1^2 = +3.0 V, f = 10.7 MHz 


2 
2 




2.0 
-3.0 


15 


dB 
dB 


Current into either AGC Terminal 


VaGC1,2 = +3.0V 


1 




30 


70 


mA 


SECTION 1 


Peak-to-Peak Output Current 


VaGC 1 = +3.0 V. f = 500 kHz 
Output in full limiting 




0.2 


0.4 




mA 


Output Saturation Voltage 


lOUT = 0.1 mA, VaGC 1 = +30 V 






8.0 


9.0 


Volts 


SECTION 2 


Quiescent Output Current at either Output Terminal 


VaGC 2 = +3.0 V 




1.0 


1.7 


3.5 


mA 


Peak-to-Peak Current at either Output Terminal 


VaGC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 




2.3 


3.4 


7.0 


mA 


Output Saturation Voltage at either 
Output Terminal 


lOUT = 1 -0 mA, VagC 2 = +3.0 V 






4.0 


6.0 


Volts 
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757C 






ELECTRICAL CHARACTERISTICS (V+ = +12 V, Ta = +25°C, unless otherwise specified) 






PARAIVIETERS 


CONDITIONS 


TEST 
CIRCUIT 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


VaGC1,2 = +0.8V 


1 




14 


17 


mA 




VaGC1.2 = +3.0V 






18 


22 


mA 


Internal Power Dissipation 


VaGC1,2 = +0.8V 


1 




170 


210 


mW 




VaGC1.2 = +3.0V 






220 


270 


mW 


Voltage Gain at no Gain Reduction 


VaGC 1 ,2 = +0.8V . f = 500 kHz 


2 


65 


74 




dB 




VagC 1.2 = +0.8y,f = 10.7 MHz 


2 


60 


70 




dB 


Voltage Gain at Partial Gain Reduction 


VaGC 1 ,2 = +1 -7 V, f = 500 kHz 


2 


20 


39 


46 


dB 




VaGC 1 ,2 = +1 -7 V, f = 1 0.7 MHz 


2 




37 




dB 


Voltage Gain at Full Gain Reduction 


VaGC 1 ,2 = +3.0 V, f = 500 kHz 


2 




2.0 


10 


dB 




VagC 1 ,2 = +3.0 V, f = 1 0.7 MHz 


2 




1.0 


8 


dB 


Current into either AGC Terminal 


VaGC1,2 = +3.0V 


1 




15 


50 


ma 


Gain Reduction Sensitivity 


VaGC 1 .2 = +1 .7 V, f = 500 kHz 


2 




50 




dB/V 


Input Voltage for —3 dB Limiting at Output 


Vagc 1 ,2 = +0-8 V, f = 500 kHz 


2 




0.5 




mV 


Intermodulation Products 


Two-tone signal 
fl =500 kHz, ei =100mV 
f2 = 510kHz,e2 = 100mV 
l0UT = 1 mAp-p 


2 




-50 




dB 


SECTION 1 


Input Resistance at either Input Terminal 


VaGC 1 = +0-8 V, f = 1 0.7 MHz 
VagC 1 = +30 V, f = 1 0.7 MHz 




3.0 


5.0 
4.5 




kn 


Input Capacitance at either Input Terminal 


VagC 1 = +0-8 V, f = 10.7 MHz 
VagC 1 = +3-0 V, f = 1 0.7 MHz 






2.5 
2.2 




PF 
PF 


Output Resistance 


VaGC 1 = +0-8 V, f = 10.7 MHz 
VaGC 1 = +30 V, f = 10.7 MHz 






100 
100 




kn 
kn 


Output Capacitance 


VagC 1 = +0-8 V, f = 1 0.7 MHz 
VaGC 1 = +3.0 V, f = 10.7 MHz 






2.6 
2.2 




pF 
pF 


Forward Transadmittance 


VaGC 1 = +0.8 V, f = 500 kHz 
VagC 1 = +0-8 V, f = 10.7 MHz 






14 
13 




mmho 
mmho 


Peak-to-Peak Output Current 


VaGC 1 = +3.0 V, f = 500 kHz 
Output in full limiting 




.25 


0.4 




mA 


Output Saturation Voltage 


IquT = 0.1 mA, VaGC 1 = +3-0 V 






8.0 


9.0 


V 


Noise Figure 


RS = 1.0 kn,f = 10.7 MHz 
RS= 1.0kn,f = 500kHz 






8.0 
8.0 




dB 
dB 


Interfering Signal Voltage at Input 


Carrier signal, fg = 500 kHz 






15 




mV 


for 1 .0% Cross Modulation 


Interfering signal, fj =510 kHz 

IquT = 0.5 mA p-p, VaGC 1 = +0.8 V 












SECTION 2 


Input Resistance 


VaGC 2 = +0.8 V, f = 1 0.7 MHz 
VagC 2 = +3.0 V, f = 10.7 MHz 




3.0 


5.0 
4.5 




kn 
kn 


Input Capacitance 


VagC 2 = +0.8 V, f = 10.7 MHz 
VaGC 2 = +3.0 V, f = 1 0.7 MHz 






2.5 
2.2 




pF 
pF 


Output Resistance at either Output Terminal 


VagC 2 = +0.8 V, f = 10.7 MHz 
VaGC 2 = +3.0 V, f = 1 0.7 MHz .^ 






26 
20 




kn 

kn 


Output Capacitance at either Output Terminal 


Vagc 2 = +0.8 V f = 10.7 MHz 
VagC 2 = +3.0 V, f = 1 0.7 MHz 






2.2 
2.5 




pF 
pF 


Forward Transadmittance 


VagC 2 = +0.8 V, f = 500 kHz 
VaGC 2 = +0.8 V, f = 10.7 MHz 






440 
280 




mmho 
mmho 


Quiescent Output Current at either Output Terminal 


VaGC 2 = +3.0 V 




1.7 


2.4 


3.5 


mA 


Peak-to-Peak Current at either Output Terminal 


VagC 2 = +3.0 V, f = 500 kHz 
Output in full limiting 




3.8 


4.8 


7.0 


mA 


Output Saturation Voltage at either 


lOUT = 1 mA, VagC 2 = +3.0 V 






5.0 


6.0 


V 


Output Terminal 














Power Supply Sensitivity 


Vs = 12Vto 15 V 
dB Gain Reduction 
30 dB Gain Reduction 
60 dB Gain Reduction 






0.5 
0.8 
1.0 




dB/V 
dB/V 
dB/V 



7-50 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA757 



TYPICAL PERFORMANCE CURVES FOR 757 AND 757C 



PRODUCT OF SECTIONS 1 AND 2 
FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 



SECTION 1 
FORWARD TRANSADMITTANCE 
ASA FUNCTION OF FREQUENCY 



SECTION 2 
FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 
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5.0 10 20 50 100 1.0 

FREQUENCY - MHz 

SECTION 1 AND 2 

INPUT RESISTANCE AND 

CAPACITANCE AS A FUNCTION 

OF GAIN REDUCTION 



5.0 10 20 

FREQUENCY - MHz 



f 30 



100 1.0 2.0 5.0 10 20 

FREQUENCY - MHz 

SECTION 2 

OUTPUT RESISTANCE AND 

CAPACITANCE AS A FUNCTION 

OF GAIN REDUCTION 
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GAIN Reduction -dB 



10 20 30 40 50 60 70 
GAIN reduction -dB 



VOLTAGE GAIN AS A FUNCTION 
OF TEMPERATURE 



GAIN REDUCTION ASA 

FUNCTION OF 

GAIN CONTROL VOLTAGE 



SIGNAL TO NOISE RATIO 

IMPROVEMENT AND NOISE 

FIGURE AS A FUNCTION OF 
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POWER SUPPLY CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



S 1« 























-^ 




Vagc 


3.0V^ 


^ 






^ 


/ 


^ 






-^ 




-Vagc- 

y 


l.OV^ 


^ 








/ 




\- 


25''C 




/ 








V. 


A757 



I 11 12 13 U 

POWER SUPPLY VOLTAGE - VOLTS 



TWO TONE IM DISTORTION 

PRODUCTS AS A FUNCTION OF 

INPUT SIGNAL LEVEL 



^ 




















1 1 






1 20 

a. 




















fj ■ 510 kHz 
























V*-+12V 
T. • +25°C 




/ 


/ 


^a>30 
























/ 


'/ 


/ 


Jo- 


3.0 


m 


* 


ip 












y 


A 


f 




- Iq'- 2.0 mA 


\— 












/ 


V 






W 










. 


'/ 










"~ 


.„ 


■ 














1 50 




















A 


/ 






- 


'o" 


1.0 


mf 




PP 




J 


^ 




A 
































flAI 


5/ 



5.0 10 SO 100 

INPUT LEVEL -mV 



7-51 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA757 



TEST CIRCUIT 1 (NOTE 3) 



rL„,fl 



0.1 (iF :^0.1(iF 



Ht^"^ 




ll^ 



::0.1mF io.liiF 



6Vagc 



TEST CIRCUIT 2 (NOTE 2) 



1.0 kn 
^0.1 (iF ::^O.l>iF 



1 d. 




0.1 »iF 



4=0.1 (iF ^0.1 ;iF ' 



1 I 



io.i( 



'■""'1 



,.— J 



0.1 mF 

^t:9„„. 



NOTES 

1. For supply voltages less than +12 V, the absolute maximum voltage at either AGC terminal is equal to the supply voltage. 



Rating applies to ambient temperatures up to 70 C. Above 70 C ambient derate linearly at 8.3 mW/ C. 

For 10.7 MHz measurements, interstage capacitance and Section 2 output capacitance are tuned out. Pin 9 should be connected to GND. 
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MA758 

PHASE LOCKED LOOP 
FM STEREO MULTIPLEX DECODER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The juA758 is a monolithic Phase Locked Loop FM Stereo Multiplex 
decoder using the Fairchild Planar* epitaxial process. This integrated circuit decodes an FM Stereo 
Multiplex Signal into Right and Left audio channels while inherently suppressing SCA information 
when it is contained in the composite input signal. Internal functions include automatic mono-stereo 
mode switching and drive for an external lamp to indicate stereo mode operation. 

The mA758 operates over a wide supply voltage range and uses a low number of external components. 
It has only one control to adjust: a potentiometer to set oscillator frequency. No external coils are 
required. The mA758 is suitable for all line-operated and automotive FM Stereo Receivers. 



45 dB CHANNEL SEPARATION 

AUTOMATIC STEREO/MONO SWITCHING 

STEREO INDICATOR LAMP DRIVER WITH CURRENT LIMITING 

HIGH IMPEDANCE INPUT - LOW IMPEDANCE OUTPUTS 

70 dB SCA REJECTION 

ONE ADJUSTMENT FOR COMPLETE ALIGNMENT 

LOW NUMBER OF EXTERNAL PARTS - NO COILS 

10 V TO 16 V SUPPLY VOLTAGE RANGE 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 78, 98 



AMPLIFIER OUTPUT [^ 2 

LEFT CHANNEL DE-EMPHASIS [^3 

LEFT CHANNEL OUTPUT [j] 4 

RIGHT CHANNEL OUTPUT [^ 5 

RIGHT CHANNEL DE-EMPHASIS [" 6 

STEREO INDICATOR LAMP Q 7 

GROUND ^ 8 



"^ OSCILLATOR RC NETWORK 

3 LOOP FILTER 
3 U LOOP FILTER 
2 ] DETECTOR INPUT 
II Jj 19 khj TEST SIGNAL 
^ SWITCH FILTER 
9 J SWITCH FILTER 



ORDER INFORMATION 
TYPE PART NO. 

758C 758DC 

758C 758PC 



BLOCK DIAGRAM 



r 



PILOT 

PHASE 

DETECTOR 



PILOT 
AMPLITUDE 
DETECTOR 



Hh 



FILI tH 



38 kHz 

TO 19 kHz 

QUADRATURE 

DIVIDER 



38 kHz 
TO 19 kHz 
IN-PHASE 
DIVIDER 



L 



r 



n^ 



19 kHz 

TEST 
SIGNAL 

LEFT 
CHANNEL 
OUTPUT 



RIGHT 
CHANNEL 
OUTPUT 



I 




Notes on following page. 



*Planar is a patented Fairchild process. 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Supply Voltage « 15 Seconds) 

Voltage at Lamp Driver Terminal (Lamp OFF) 

Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 
Molded DIP (Soldering, 10 seconds) 



+18 V 

+22 V 

+22 V 

730 mW 

-40° C to +85° C 

-55°Cto+125°C 



300° C 
260° C 



758C 



ELECTRICAL CHARACTERISTICS [Ta = 25°C, V"^ = +12 V, 19 kHz pilot level = 30 mVRMS, Multiplex Signal (L = R, pilot OFF) 

= 300 mVpivis, Modulation Frequency = 400 Hz or 1 kHz, Test Circuit 1 , unless otherwise specified ] 



PARAMETER 


CONDITION 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


Lamp OFF 




26 


35 


mA 


Maximum Available Lamp Current 




75 


150 




mA 


Voltage at Lamp Driver Terminal 


^LAMP = 50 mA 




1.3 


1.8 


V 


DC Voltage Shift at Either Output Terminal 


Stereo to Mono Operation 




30 


150 


mV 


Power Supply Ripple Rejection 


200 Hz, 200 mVpMS 


35 


45 




dB 


Input Resistance 




20 


35 




kn 


Output Resistance 




0.9 


1.3 


2.0 


kn 




100 Hz 




40 




dB 


Channel Separation 


400 Hz 


30 


45 




dB 




10 kHz 




45 




dB 


Channel Balance 






0.3 


1.5 


dB 


Voltage Gain 


1 KHz 


0.5 


0.9 


1.4 


V/V 


Pilot Input Level 


Lamp Turn-On 




15 


20 


mVRMS 


Lamp Turn-Off 


2.0 


7.0 




"iVrmS 


Pilot Input Level Hysteresis 


Lamp Turn-Off to Turn-On 


3.0 


7.0 




dB 


Capture Range 




2.0 


4.0 


6.0 


% 


Total Harmonic Distortion 


Multiplex Level = 600 mVRivis Pilot OFF 




0.4 


1.0 


% 


19 kHz Rejection 




25 


35 




dB 


38 kHz Rejection 




25 


45 




dB 


SCA Rejection (Note 2) 






70 




dB 


VCO Tuning Resistance (Note 3) 




21.0 


23.3 


25.5 


kJ2 


VCO Frequency Drift 


0°C < Ta < 25°C 




+0.1 


±2 


% 


25° < Ta < +70° C 




-0.4 


±2 


% 



NOTES: 

(1) Rating applied for ambient temperatures to 70°C. Derate at 9.1 mW/°C from 70°C to 85°C. 

(2) Measured with a stereo composite signal consistency of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on Broadcasting. 

(3) Total resistance from pin 15 to ground, in test circuit 1, required to set reference frequency at pin 11 to 19 KHz ±10 Hz. 

TEST CIRCUIT 1 AND TYPICAL APPLICATION 

V+ = +12V 



JT 

I 



NOTE: 

Tolerance on resistors is ±5% and toler- 
ance on capacitors is ±20% unless otherwise 
specified. 

C^ Tolerance = +100%, -20% 

Cg Tolerance = ±1% in test circuit 
and ±5% in typical application 

R3 Tolerance = ±1% 

R4 Tolerance = ±10% 

R-) and R2 Tolerances = ±1% in test 
circuit and J:5% in typical application. 



COMPOSITE 

MULTIPLEX 

INPUT 



LED 

STEREO 

INDICATOR ■ 

LAMP 



I 



LEFT 
OUTPUT 

RIGHT 
OUTPUT 



_ .022 (iF Lp 2 

— ''"s^kn I— , 
±f [^4 



C^ 



XL£3ji__J ■- 

— ll.022)iF p 



r 



3* 



0.47 nF Cs 




5kn 

OSCILLATOR 
ADJ. 
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EQUIVALENT CIRCUIT 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA758 



TYPICAL PERFORMANCE CURVES FOR 758C 

(Test Circuit 1 unless Otherwise Specified) 



CHANNEL SEPARATION 
AS A FUNCTION OF 
AUDIO FREQUENCY 
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CAPTURE RANGE AS A FUNCTION 
OF PILOT LEVEL 
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mA767.mA769 

FM STEREO MULTIPLEX DECODERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The iiAlQl and juA769 are monolithic FM Stereo Multiplex Decoder 
systems constructed using the Fairchild Planar* epitaxial process. They are electrically identical; 
however, the right and left stereo outputs are reversed for the mA769. These integrated circuits 
demodulate a stereo multiplex signal into the right and left audio channels while inherently sup- 
pressing SCA frequency components. Internal provision is made for driving an external stereo mode 
indicator lamp. The excellent performance, wide supply range and low external parts requirement 
make the^A 767. MA769suitablefor all line-operated and automotive FM stereo multiplex applications. 



45 dB CHANNEL SEPARATION 

55 dB STORECAST REJECTION WITHOUT SCA FILTERS 
HIGH CURRENT STEREO INDICATOR LAMP DRIVER 
OPERATION WITH 8 V TO 14 V SUPPLIES 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Note 1) 

Voltage at Stereo Lamp Driver Terminal 

Current into Stereo Lamp Driver Terminal (Note 2) 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 767C, 769C 
Molded DIP (Soldering, 10 seconds) 767C, 769C 



+15 V 

+22 V 

100 mA 

670 mW 

0°C to +70°C 

-55°C to+125°C 

+300° C 
+260° C 



BLOCK DIAGRAM (mA767 and mA769) 



3SkH2 FILTER BIAS 




38kH2 FILTER 



O) STEREO LAMP 



CONNECTION DIAGRAM 


14-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A, 9A 


MA767 


19kHz FILTER [~ 


7^-^ 


^ DECOUPLING 


19kHz FILTER [j^ 


2 13 


] 38kHz FILTER 


MPX INPUT [^ 


3 12 


"^ RIGHT OUTPUT 


IM.C. [j^ 


4 11 


^ LEFT OUTPUT 


IM.C. ^ 


5 10 


^ 38kHz FILTER BIAS 


STEREO LAMP ^ 


6 9 


Dv^ 


GND 13 


7 8 


~] N.C. 


ORDER INFORMATION 


TYPE PART NO. 


767C 767 DC 


767C 767PC 


14-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6A, 9A 


MA769 


19kHz FILTER ^ 


T^-^ 


^ DECOUPLING 


19kHz FILTER [[^ 


2 13 


U 38kHz FILTER 


MPX INPUT ^ 


3 12 


^ LEFT OUTPUT 


N.C. Q 


4 11 


^ RIGHT OUTPUT 


N.C. Q 


5 10 


^ 38kHz FILTER BIAS 


STEREO LAMP [^ 


6 9 


Dv- 


GND ^ 


7 8 


] N.C. 


ORDER INFORMATION 


TYPE PART NO. 


769C 769DC 


769C 769PC 



Notes on following page. 



'Planar is a patented Fairchild process. 



7-57 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA767 • mA769 



767C AND 769C 

ELECTRICAL CHARACTERISTICS (T^ = 25°C, V+ = + 12 V, 200 mV piy/131 standard stereo multiplex signal applied to input, unless other- 
wise specified (Note 3). Refer to Test Circuit of Figure 1.) 



PARAMETER 


MIN. 


TYP. 


MAX, 


UNITS 


Supply Current 




12 


18 


mA 


Input Resistance 


12 


20 




kn 


Stereo Separation 
f = 100Hz 
f=1 kHz 
f= 10 kHz 


30 
20 


40 
45 
40 




dB 
dB 
dB 


Channel Balance (Monaural Input) 




0.2 




dB 


Total Harmonic Distortion 




0.5 


1.0 


% 


Voltage Gain 




1.0 




V/V 


67 kHzStorecast Rejection (Note 4) 




55 




dB 


19 kHz Pilot Level Required at Input for: 
Stereo Indicator Lamp on 
Stereo Indicator Lamp off 


4.0 


12 
8.0 


22 


"iVrms 
mVRMS 


High Frequency Audio Components in Left and 
Right Outputs (dB below 1 kHz output) 
19 kHz 
38 kHz 




30 
25 




dB 
dB 



NOTES: 

(1) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V 
should be avoided as the maximum allowable internal power dissipation for this device may be exceeded. 

(2) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA, 

(3) "Standard Stereo Multiplex Signal" here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 10% pilot with L=1 
and R = 1 as described in the FCC Rules on FM Broadcasting. 

(4) Measured with a stereo composite signal consisting of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on FM Broadcasting, 



TYPICAL PERFORMANCE CURVES FOR 767C AND 769C 
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AUDIO FREQUENCY 



1 kHz SEPARATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA767 • mA769 



MA767 • MA769 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION 



(IA769 - LEFT OUTPUT 
CA767 ■ RIGHT OUTPUT 

Q 



RIGHT OUTPUT uAyeg 
LEFT OUTPUT CA767 



1-3 _ 
-VJUULT 



"I 



1 4% X'""' I'" 



19 kHz FILTER 



T-aOI/iF -sfLi 



19 kHz FILTER 



3 



^ 



T 



14 13 12 11 in 



6: 



X 



V"^ tl2V 

o 



LED 
X^ FLVIIO OR 

EQUIVALENT 



Fig. 1 



NOTES: 

(1 ) Capacitors C, , C^, and C3 should be polystyrene or mylar. 

(2) Coils L, and L^ are 7.0 mH nominal with Q^^^ = 60 (Miller #1361 or equivalent). 

(3) Coil L3 is 8.0 mH nominal with Q^^ = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent). 

(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19kH2 sensitivity. 



mA767«mA769 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT 



38kHz 

FILTER MPX 19kHz 

BIAS INPUT FILTER 



38kHz MA769-LEFT OUTPUT RIGHT OUTPUT-pA769 
FILTER yA767-RIGHT OUTPUT LEFT OUTPUT-mA767 




DECOUPLING O- 
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MA780 

CHROMA SUBCARRIER REGENERATOR (PHASE LOCKED LOOP) 



FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — The mA780 is a moncHithic Phase Locked Loop designed for use as a 
color TV subcarrier regenerator and is constructed using the Fairchild Planar* epitaxial process. This 
integrated circuit, which uses an automatic phase control (APC) loop, accepts the composite NTSC 
color video signal, extracts the color subcarrier reference and generates a CW signal suitable for use as 
a chroma demodulation reference. Other features include control of the CW phase (tint) by a dc 
voltage, blanking of the CW output during burst time and synchronous generation of an automatic 
color control (ACC) voltage. 

The /iiA780 in combination with the juA781 Chroma IF Amplifier and the /iA746 Chroma 
Demodulator forms a complete low cost, high quality chroma processing system for color TV receivers. 

The iLiA780 is also useful as a communications phase locked loop system to select, amplify and 
demodulate AM, FM, FSK and SSB signals. 

• COMPLETE COLOR TV SUBCARRIER REGENERATOR 

• AUTOMATIC PHASE CONTROL LOOP 

• DC TINT CONTROL 

• SYNCHRONOUS ACC/KILLER DETECTOR 

• COLOR BURST GATING AND BLANKING 

• INTERNALLY REGULATED SUPPLY 



ABSOLUTE MAXIMUM RATINGS 

Supply Current 

Current into Gate Input Terminal 

Peak-to-Peak Voltage at either APC or ACC Detector Input Terminals 

Internal Power Dissipation 

Storage Temperature Range 

Operating Temperature Range 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 

Molded DIP (Soldering, 10 seconds) 



40 mA 

5 mA 

5 V 

730 mW 

-55°Cto+125°C 

0°Cto+70°C 

300° C 
260° C 



CONNECTION DIAGRAM 
16 LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6B, 9B 




~| SUPf 
J N.C. 



ORDER INFORMATION 
TYPE PART NO. 

780C 780DC 

780C 780PC 



BLOCK DIAGRAM 



TO tiA746 CHROMA 

DEMODULATOR 

REFERENCE 

TERMINALS 



a 



TO UA781 CHROMA IF 
AMPLIFIER ACC TERMINAL 



PHASE 

SHIFT 

NETWORK 



TINT ^ 1^ 

CONTROL 9-*- 



OSC 
OUT 



t t 



NTEGRA- 

TING 

NET- 
WORK 



TINT 




ACC 


CONTROL 




DET 


(GATED) 




(GATED) 




BURST INPUT FROM nA781 
ACC AMPLIFIER 
OUTPUT TERMINAL 



PHASE SHIFT 
CAPACITOR 



ACC I ACC I I A PC I APC 

DET. DET DET DET 

mL _iN J, Xln 4°-^' 



APC I 
DET 

12 Til 



APC 
DET 

(GATED) 




GATE 17 
INPUT°"^ 




UA780 



OSCILLATOR 
CURRENT 
SOURCE 



VOLTAGE 
REGULATOR 



1- 



GROUND 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • M780 



780C 
DC CHARACTERISTICS (Ta = 25° C, Gate "ON", Test Circuit 1 unless otherwise specified) 


PARAIVIETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 






26 




mA 


Voltage at Supply Terminal 




11.3 


12.0 


12.6 


V 


Supply Regulation (AViq) 


V+ = 22 V to V+ = 27 V 




40 


200 


mV 


Total Current into Oscillator 
Output Terminals 


Gate "OFF", 50 kn resistor 
connected between Pin 10 and 
Pin 6, Pin 2 shorted to Pin 3 


4.2 


5.8 


7.6 


mA 


Current into Either APC Detector 
Output Terminal 


12 kJ2 resistor connected 
between Pin 6 and Ground 




12 


40 


mA 


Offset Voltage between ACC 
Detector Output Terminals (V15 — V-15) 


50 kn resistor connected 
between Pin 10 and Pin 6 


-330 


-70 


+330 


mV 


Offset Voltage between APC Detector 
Output Terminals (Vi 1 — V12) 


50 kJ2 resistor connected 
between Pin 10 and Pin 6 


-375 


-50 


+375 


mV 


Offset Voltage between Oscillator 
Control Terminals (V7 — \/q) 


12 kn resistor connected 
between Pin 6 and Ground, 
V11 = Vi2 = 9.5V 


-330 


-20 


+330 


mV 


Offset Voltage between Oscillator 
Output Terminals {V2 — V3) 


Gate "OFF" 


-200 


+300 


+800 


mV 


Voltage at Oscillator Feedback Terminal 






2.8 




V 


Voltage at ACC Detector Input Terminal 




6.0 


6.5 


7.0 


V 


Voltage at APC Detector Input Terminal 




6.0 


6.5 


7.0 


V 


Voltage at Tint Control Terminal 






200 


300 


mV 


Voltage at Tint Control Terminal 


Gate "OFF" 


7.3 


7.6 


8.2 


V 


Internal Power Dissipation 






310 


400 


mW 


780C 

AC CHARACTERISTICS (T^ = 25°C, peak-to-peak burst level at APC Detector Input Terminal = 200 mV. Standard NTSC Signal, 
fo = 3.579545 MHz, Test Circuit 2 unless otherwise specified.) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Oscillator Pull-in Range 


^ free run > ^o 
^ free run < ^0 




400 
-400 




Hz 
Hz 


Oscillator Static Phase Error 


f free run = fo +120 Hz 
f free run =fo -120 Hz 




+2.2 
-2.2 




Degree 
Degree 


Oscillator Control Sensitivity 






12 




Hz/mV 


Input Resistance at Oscillator 
Feedback Terminal 






2.2 




kn 


Input Capacitance at Oscillator 
Feedback Terminal 






4.5 




PF 


Peak-to-Peak Current at Oscillator 
Output Terminal (Pin 3) 


Tint Control Wiper at Ground 




6.8 




mA 


ACC Detector Input Resistance 






2.2 




kn 


ACC Detector Input Capacitance 






4.5 




pF 


ACC Detector Sensitivity 


100 mVp.p burst level at ACC 
Detector Input Terminal, 
Oscillator Locked 




+2.2 




mVdc/mVp.p 


APC Detector Input Resistance 






2.2 




kn 


APC Detector Input Capacitance 






4.5 




pF 


APC Detector Sensitivity 






5.0 




mV/Degree 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA780 



TYPICAL PERFORMANCE CURVES FOR 780C 

(Test Circuit 2 unless otherwise specified) 
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AS A FUNCTION OF 
SUPPLY CURRENT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA780 



TEST CIRCUIT 1 



TEST CIRCUIT 2 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA780 



INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 
(COMPLETE SCHEMATIC) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • /xA780 



INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 
(BLOCK DIAGRAM) 
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pA781 

GAIN CONTROLLED IF AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION - The mA781 is a monolithic Gain Controlled IF Amplifier for color TV 
constructed using the Fairchiid Planar* epitaxial process. The first section is a gain controlled 
chroma signal amplifier whose output is used to drive a subcarrier regenerator circuit. The gain of the 
second section is controlled by means of an external dc voltage to set chroma level. In addition, the 
second stage may be gated off to provide "color killing" action in the absence of a color signal with 
the trip point of the gate adjusted externally. 

The mA781 in combination with the mA780 Phase Locked Loop Subcarrier Regenerator and the 
MA746 Chroma Demodulator forms a complete low cost, high quality chroma processing system for 
color TV receivers. 



COMPLETE COLOR TV CHROMA IF AMPLIFIER 

10 MHz BANDWIDTH 

AUTOMATIC COLOR CONTROL (ACC) AMPLIFIER 

DC CHROMA LEVEL CONTROL 

ADJUSTABLE COLOR KILLER 

OUTPUT SHORT CIRCUIT PROTECTION 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation 

Storage Temperature Range 

Operating Temperature Range 

Lead Temperature 
Hermetic DIPiSoldering, 60 seconds) 
Molded DIP (Soldering, 10 seconds) 

Output Short Circuit Duration 



30 V 

670 mW 

-55°Cto+125°C 

0°Cto+70°C 

300° C 

260° C 

30 seconds 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



ACC INPUT C 

CHROMA INPUT 1 C 

GAIN PRESELECT Q 

GROUND C 

N C C 

CHROMA OUTPUT 1 C 

CHROMA INPUT 2 C 



^ ACC INPUT 

KILLER ADJUST 
13 DECOUPLE 

DECOUPLE 
h— I CHROMA 

-* LEVEL CONTROL 
3 CHROMA OUTPUT 2 
3 V. 



ORDER INFORMATION 



TYPE 
781C 
781C 



PART NO. 
781 DC 
781 PC 



BLOCK DIAGRAM 



Q ^' 



CHROMA I 

INPUT 1 '- 

GAIN T3 

PRE SELECT I I j 




-OTO mA746 
CHROMA 
DEMODULATOR 
CHROMA INPUT 



ACC INPUT 
FROM MA780 
CHROMA SUBCARRIER 
REGENERATOR ACC 
DETECTOR OUTPUT 



TO MA780 
CHROMA SUBCARRIER 
REGENERATOR ACC DETECTOR 
AND ARC DETECTOR INPUTS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA781 



781C 
ELECTRICAL CHARACTERISTICS (Note 1) 


PARAMETER 


CONDITION 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current 


RL6 = RL9 = 1 Mn 
(Note 1) 


8.0 
17 


13 
24 


18 
31 


mA 
mA 


Internal Power Dissipation 






400 


550 


mW 


Short Circuit Load Current, Chroma Output 1 


RL6 = ^ 


20 


42 




mA 


Short Circuit Load Current, Chroma Output 2 


RL9 = n 


20 


36 




mA 


DC Voltage at Chroma Output 1 Terminal 




15.5 


17.5 


20 


V 


DC Voltage at Chroma Output 2 Terminal 




17.5 


18 


18.5 


V 


Gain, ACC Amplifier Stage 




14 


U 


19 


dB 


Output Voltage Sensitivity of ACC Amplifier 
to ACC Control Voltage 


VaCC = Vi - Vi4 = mV to 
V-i -Vi4 = -75mV 


11 


14 


16 


mVp.p/mVdc 


Maximum Gain, Chroma Level Amplifier Stage 




12 


15.8 


17 


dB 


DC Voltage at Chroma Level Control Terminal 
for 90% Maximum Output Level, 
Chroma Level Amplifier Stage 


Chroma Level Control Set for 
90% Maximum Output 


3.0 


5.0 


5.5 


V 


DC Voltage at Chroma Level Control Terminal 
for 10% Maximum Output Level, 
Chroma Level Amplifier Stage 


Chroma Level Control Wiper set 
for 10% of Maximum Output 


17 


19.5 


22 


V 


Killer "ON" Threshold (Pin 13) 






16.6 


17 


V 


Killer "OFF" Threshold (Pin 13) 




16 


16.3 




V 


DC Voltage at Decouple Terminal, Pin 1 1 




15 


15.5 


16 


V 


DC Voltage at Decouple Terminal, Pin 12 




14.5 


15.3 


16 


V 


DC Voltage at Gain Preselect Terminal 




0.7 


1.0 


1.2 


V 


DC Voltage at Chroma Input 1 Terminal 






1.7 




V 


DC Voltage at Chroma Input 2 Terminal 






1.4 




V 


Gain Change with Temperature, 
Chroma Level Amplifier Stage 


TA = 25°CtoTA = 70°C 
Adjust Input Level at Chroma 
Input 2 for Output Level = 
1 .0 V RMS at Maximum Gain. 
Set Chroma Level Control 
Wiper for Output Level = 
100 mV RMS 




0.7 




dB 


Chroma Input 1 Resistance 






2.4 




kn 


Chroma Input 1 Capacitance 






6.2 




PF 


Chroma Input 2 Resistance 






2.4 




kn 


Chroma Input 2 Capacitance 






4.2 




pF 


NOTE (1) 

T^ = 25°C, V+ = 24 V, Rl6 "^ ^.3 kft, Rl9 = 2.7 kn, Chroma Level Control Wiper at Ground, Voltage at ACC Input Terminals = 10 V, zero 
Differential Voltage between ACC Input Terminals, f = 3.58 MHz, Peak-to-Peak Input at Chroma Input 1 = 200 mV, Peak-to-Peak Input at 
Chroma Input 2 = 400 mV, unless otherwise specified. Refer to Test Circuit 1. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA781 



TYPICAL PERFORMANCE CURVES FOR 781C 



SUPPLY CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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CHROMA LEVEL AMPLIFIER 

GAIN AS A FUNCTION OF 

DC VOLTAGE AT CHROMA 

LEVEL CONTROL TERMINAL 
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DC VOLTAGE AT CHROMA LEVEL CONTROL TERMINAL - V 



TEST CIRCUIT 



62kfi 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA781 



INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 



P+24V 



B-Y OUTPUT 
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■Ol/iF 
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INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM 



(BLOCK DIAGRAM) 
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MA786 

PAL TV CHROMA DEMODULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 



GENERAL DESCRIPTION - The mA786 is a Synchronous Demodulator for direct drive of color 
video output stages. It is constructed on a single silicon chip using the Fairchild Planar* epitaxial 
process. The mA786 is designed for use in color television receivers operating on the Phase Alternate 
Line (PAL) system. The circuit consists of two synchronous demodulators, a decoding matrix, a 
PAL switch with internal multivibrator and a color killer switch. 



DOUBLE-BALANCED SYNCHRONOUS DEMODULATOR 

INTERNAL DECODING MATRIX 

EMITTER FOLLOWER OUTPUTS 

INTERNAL PAL SWITCH 

INTERNAL COLOR KILLER 

PROVISION FOR OUTPUT DC LEVEL MATCHING 



ABSOLUTE MAXIMUM RATINGS 



Supply Voltage (Note 1) 
Internal Power Dissipation (Note 2) 
Color Difference Output Currents 
Voltage on Identification Input 
Current into Identification Input 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) 
Molded DIP (Soldering, 10 seconds) 



13.2 V 

730 mW 

5 mA 

±5 V 

5 mA 

-40°Cto +85° C 

-55°Cto+125°C 

300° C 
260° C 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 68, 98 



PAL SWITCH OUTPUT Q 
RY OUTPUT [^ 
G-Y OUTPUT [^ 

BY OUTPUT ^ 




^ GROUND 

B n - LINE PULSE INPUT 

4 ] + LINE PULSE INPUT 

3 Jj R-Y CHROMA INPUT 

, -I R-Y DC 

J LEVEL ADJUST 

, ~l GY DC 

J LEVEL ADJUST 

] KILLER INPUT 

9^ BY CHROMA INPUT 



ORDER INFORMATION 
TYPE PART NO. 

786C 786DC 

786C 786PC 



BLOCK DIAGRAM 



?Q ?© 



KILLER INPUT 



EMITTER 
FOLLOWER 



V+ O 



(^ 



B-Y I ( 
REFERENCE O- 
INPUT I 



GROUND 9 
I 



EMITTER 
FOLLOWER 

z 



RESISTOR 
NETWORK 



BY 
DEMODULATOR 

z 



J 



CURRENT 
SOURCE 



- - - - 

BY CHROMA INPUT 



CURRENT 
SOURCE 

z 



-o® 



EMITTER 
FOLLOWER 



RESISTOR 
NETWORK 



R-Y 
DEMODULATOR 



G-Y 
LEVEL 



DC 
ADJUST 



RY DC 
LEVEL ADJUST 



PHASE 
INVERTER 



TH 



© 



O REFERENCE 



EMITTER 
FOLLOWER 



© 



© 



6---- 

RY CHROMA INPUT 



I PAL 
O SWITCH 
I OUTPUT 

O IDENTIFICATION 
I INPUT 



+ LINE -LINE 
PULSE PULSE 
INPUT INPUT 



Notes on following page. 



*Planar Is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iuA786 



786 C 

ELECTRICAL CHARACTERISTICS (Ta = 25°C, V+ = 12V, Test Circuit 1, unless otherwise specified. See Note 3) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Current {\q) 






33 


40 


mA 


DC Voltage at B-Y Output 


(Note 4) 


6.8 


7.4 


7.8 


V 


Output Resistance at Color Difference Terminals (R4, R5, R7) 








100 


n 


Color Difference Gain 
R-Y Channel 
B-Y Channel 
G-Y Channel 






7.0 

12.5 

(Note 5) 




V/V 
V/V 


Maximum Color Difference Output Voltage 
R-Y Output <V4) 
B-Y Output (V7) 
G-Y Output (V5) 


(Note 6) 




3.2 
4.0 
1.8 




Vp-p 
Vp-p 
Vp-p 


Input Resistance of Chroma Inputs (Rg, R13) 






1000 




n 


Input Capacitance of Chroma Inputs (Cg, C13) 






10 




PF 


DC Voltage at Chroma Inputs (Vg, V13) 






3.2 




V 


Input Resistance of Reference Inputs {R2, Rs) 






900 




n 


DC Voltage at Reference Inputs (V2, Vs) 






2.2 




V 


Color Killer Voltage Threshold (Viq) 
Color "ON" 
Color "OFF" 




0.3 




0.9 


V 
V 


Peak-To-Peak PAL Switch Output Voltage (V3) 




2.0 


3.0 




Vp-p 



TEST CIRCUIT 1 



KILLER V+ 
INPUT +12V 



HORIZONTAL 

LINE IDENTIFICATION 

PULSE INPUT 



BY CHROMA INPUT O 



R-Y CHROMA INPUT O 



B-Y REFERENCE INPUT O- 



R-Y REFERENCE INPUT O 




NOTES 

1. 
2. 
3. 



16 volts is permissible during warmup. 

Rating applies for ambient temperatures to 70°C. Derate jinearly at 9.1 mW/°C above 70°C. 

Killer Voltage, V-iq = 0.9 V; Reference Voltages V2 and Vg = 1 Vp-p @ 4.4 MHz, V2 leads by 90°; Line Input Pulses, V14 and V15 = 

-2.5 V peak; Chroma Input voltages Vg and V13 = 50 mVp-p; Identification Input Voltage, V-j = 4 Vp-p. 

DC Output Levels at R-Y and G-Y outputs are adjustable to B-Y level with a variable voltage (V < 1.2 V) or with variable resistors 

connected between pins 11 and 12 to ground. See typical application. 

G-Y Output is typically equal to 0.51 (R-Y) —0.19 (B-Y). 

Gain Linearity is greater than 0.7. 
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EQUIVALENT CIRCUIT 



®v+ 




KILLER G-Y 

INPUT DC LEVEL 

ADJUST 



LINE PULSE INPUT 



Pin Numbers 



TYPICAL APPLICATION - PAL COLOR TV SYSTEM 



uu 

|iooka 



B-Y CHROMA INPUT 9 



R-Y CHROMA INPUT 13 
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150/tH 
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-A/i/^ mrfv^ I 



' II WV- 



-^| vw- 



1.2nF I'-ZnF 



•27011 ^10 



270a|10fl «70fl|l0fl |270fl|lOO ^100lia«3kfl 



PAL SWITCH OUTPUT 
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MA796 

DOUBLE-BALANCED MODULATOR/DEMODULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The juA796 is a monolithic Double-Balanced Modulator/Demodulator 
using the Fairchild Planar* epitaxial process. This circuit produces an output voltage which is the 
product of an input voltage (signal) and a switching function (carrier). Communications applications 
include modulation and demodulation of AM, SS6, DSB, FSK, FM and phase encoded signals. 
Signal conditioning techniques possible include frequency doubling and halving, linear mixing and 
chopping, with additional uses as phase detectors in phase locked loops and as differentiators in NRZ 
and phase encoded digital tape and disk memories. 



EXCELLENT CARRIER SUPPRESSION 

LOW OFFSETS AND DRIFT 

FULLY BALANCED INPUTS AND OUTPUT 

USEFUL TO 100 MHz 

WIDE RANGE OF APPLICATION 



ABSOLUTE MAXIMUM RATINGS 

Internal Power Dissipation (Note 1) 

Applied Voltage (Note 2) 

Differential Input Signal (V7 -Vs) 

Differential Input Signal (V4 - V,) 

Input Signal (V, -V, , V3 -V4) 

Bias Current (U) 

Storage Temperature Range 

Operating Temperature Range 

Lead Temperature (Soldering, 60 seconds) 



500 mW 

30 V 

±5.0 V 

+ (5+lsRg) V 

5.0 V 

12 mA 

-65°Cto+150°C 

0°Cto+70''C 

300° C 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 



(+) SIGNAL INPUT 
GAIN ADJUST 

GAIN ADJUST 
(-1 SIGNAL INPUT 




(-) OUTPUT 

(-) CARRIER INPUT 

(+) CARRIER INPUT 
(+) OUTPUT 



Pin 10 electrically connected to case 
through substrate. 

ORDER INFORMATION 
TYPE PART NO. 

796C 796HC 



EQUIVALENT CIRCUIT 



CARRIER (-)Or 
INPUT (+)0- 



SIGNAL 
INPUT 



HO 



(+)0- 



°bl I t? 



'^05 




sO GAIN 
-O ADJUST 



Notes on following page. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • mA796 



796C 
ELECTRICAL CHARACTERISTICS (T^ = 25°C, Figure 1 unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Carrier Feedthrough 


Vq = 60 mV (rms) sine wave 
f Q = 1.0 kHz, offset adjusted 




40 




mV (rms) 


\/q = 60 mV (rms) sine wave 
fj. = 10 MHz, offset adjusted 




140 




juV (rms) 


Vq = 300 mV square wave 
fj, = 1 .0 kHz, offset adjusted 




0.04 


0.2 


mV (rms) 


Vq = 300 mV square wave 
fQ = 1.0 kHz, offset not adjusted 




20 


150 


mV (rms) 


Carrier Suppression 


fg = 10 kHz, 300 mV (rms) 
fj, = 500 kHz, 60 mV (rms) sine wave 
offset adjusted 


50 


65 




dB 


fs = 10kHz, 300mV(rms) 
f^ = 10 MHz, 60 mV (rms) sine wave 
offset adjusted 




50 




dB 


Transadmittance Bandwidth 


RL = 50n 
Carrier Input Port, V^, = 60 mV (rms) sine wave 
fg = 1.0 kHz, 300 mV (rms) sine wave 




300 




MHz 


Signal Input Port, Vg = 300 mV (rms) sine wave 
V, - Vg = 0.5 V dc 




80 




MHz 


Voltage Gain, Signal Channel 


Vg = 100 mV (rms), f = 1.0 kHz 
V7 - Vs = 0.5 V dc 


2.5 


3.5 




V/V 


Input Resistance, Signal Port 


f = 5.0 MHz 
V7 - Vg = 0.5 V dc 




200 




kn 


Input Capacitance, Signal Port 


f = 5.0 MHz 
V7 - Vg = 0.5 V dc 




2.0 




pF 


Single Ended Output Resistance 


f = 10 MHz 




40 




kfl 


Single Ended Output Capacitance 


f = 10 MHz 




5.0 




pF 


Input Bias Current 


(ll +l4)/2 




12 


30 


mA 


(I7 + \t)/2 




12 


30 


HA 


Input Offset Current 


(ll -I4) 




0.7 


5.0 


HA 


(I7 -U) 




0.7 


5.0 


UlA 


Average Temperature Coefficient 
of Input Offset Current 


0°C<T^<+70°C 




2.0 




nA/°C 


Output Offset Current 


(U -I9) 




14 


60 


HA 


Average Temperature Coefficient 
of Output Offset Current 


0°C < T^ < +70°C 




90 




nA/°C 


Signal Port Common Mode Input Voltage Range 


fs = 1.0 kHz 




5.0 




p-p 


Signal Port Common Mode Rejection Ratio 


V7 - Vg = 0.5 V dc 




-85 




dB 


Common Mode Quiescent Output Voltage 






8.0 




Vdc 


Differential Output Swing Capability 






8.0 




Vp-p 


Positive Supply Current 


(U + U) 




2.0 


3.0 


mA 


Negative Supply Current 


(lio) 




3.0 


4.0 


mA 


Power Dissipation 






33 




mW 


NOTES 

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C. 

2. Voltage applied between pins 6-7, 8-1 , 9-7, 9-8, 7-4, 7-1 , 8-4, 6-8, 2-5, 3-5. 
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TYPICAL PERFORMANCE CURVES FOR 796C 



CARRIER SUPPRESSION 

AS A FUNCTION OF 
CARRIER INPUT LEVEL 
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CARRIER SUPPRESSION 

AS A FUNCTION OF 

FREQUENCY 
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CARRIER INPUT LEVEL -mV„ 



0.05 0. 0.5 1.0 5.0 10 

CARRIER FREQUENCY -MHz 



CARRIER FEEDTHROUGH 

AS A FUNCTION OF 

FREQUENCY 




0.1 0.1 0.5 1.0 5.0 10 

CARRIER FREQUENCY -MHz 
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SIDEBAND OUTPUT 
ASA FUNCTION OF 
CARRIER LEVELS 
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"(STANDARD TEST CIRCUIT 

INI 1 1 '" 




-\ 










Rl = 3.9k!i Rg 


= 2 


Okn 




S 


u 








Rl'SOOQ 


































-.^ 










































s 






V 


, - 


'i>-0 


.5V 


)C 










\ 


\ 




K- Rl 














V 






1 


1 


"e 

















CARRIER FREQUENCY -MHz 



FREQUENCY - MHz 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • iLiA796 



TYPICAL APPLICATIONS 
TYPICAL MODULATOR CIRCUIT 



.OImF 

CARRIER INPUT 
VcO 



MODULATION INPUT 




1 I 1+12 Vdc 

J47IJF |3.9kQ|3.9kQ 



6.8k Q 



6 -8Vdc 

Note: Si is closed for "adjusted" measurements. 
Fig. 1 



PRODUCT DETECTOR 



CARRIER INPUT 
300 mV (rms) 

o 



SSB SIGNAL 
INPUT 



51Q 51Q 
I VSAr- 



IkQ 



I IkQ I 



1 



+8 Vdc 



10 



IkQ IkQ 




0.005 -L 
uF 



3.9kQ 



JJ$. . ^|'^_Q DEMODULATED 



- — VA I 



AF OUTPUT 



0.005uF:t^ ?p;0.005uF 



6-8 



<6.8kQ 
V -L 



This figure shows the /xA796 used as a single sideband (SSB) suppressed carrier demodulator (product detector). The carrier signal is applied to 
the carrier input port with sufficient amplitude for switching operation. A carrier input level of 300 mV(rms) is optimum. The composite SSB 
signal is applied to the signal input port with an amplitude of 5.0 to 500 mV(rms). All output signal components except the desired demodu- 
lated audio are filtered out, so that an offset adjustment is not required. This circuit may also be used as an AM detector by applying composite 
and carrier signals in the same manner as described for product detector operation. 

Fig, 2 



FREQUENCY DOUBLER 




A\/ eg cos 2<ot 



0-8V - 



The frequency doubler circuit shown will double low-level signals with low distortion. The value of C should be chosen for low reactance at the 
operating frequency. 

Signal level at the carrier input must be less than 25 mV peak to maintain operation in the linear region of the switching differential amplifier. 
Levels to 50 mV peak may be used with some distortion of the output waveform. If a larger input signal is available a resistive divider may be 
used at the carrier input, with full signal applied to the signal input. 

Fig. 3 
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3064 

TV AUTOMATIC FINE-TUNING CIRCUIT 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 3064 is a monolithic TV Automatic Fine-tuning Circuit construct- 
ed using the Fairchild Planar* epitaxial process. The 3064 combines all of the automatic fine-tuning 
circuitry, except transformers, in one integrated circuit. Systems with low level IF amplifiers can now 
achieve tuning accuracies of ±25 kHz due to the 3064's high sensitivity. Internal voltage regulation 
improves overall performance and reduces system cost. 



• HIGH SENSITIVITY 

• 25 kHz MAX. FREQUENCY DEVIATION 

• INTERNAL VOLTAGE REGULATOR 

• INTERNAL AGC 



ABSOLUTE MAXIMUM RATINGS (Note 1) 
Supply Voltage 

Internal Power Dissipation (Note 3) 
Detector Differential Voltage (V1.3) 
Detector Input Voltage Range (V-), V3) 
l.F. Amp Output (V2) 
Bias Voltage (Vg) 
Storage Temperature Range 
Operating Temperature Range 
Lead Temperature (Soldering, 60 seconds) 



Note 2 

700 mW 

±10V 

+5V, -6V 

+20V, OV 

+2V, OV 

-65°Cto+150°C 

-40° C to +85° C 

300° C 



NOTES: 

(1) All voltages referenced to V_ except as noted. 

(2) V+ terminal may be connected to any positive voltage source through a suitable dropping 
resistor, provided the dissipation rating is not exceeded. 

(3) Derate linearly at 5.6 mW/°C for ambient temperatures above +25°C. 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 




CORRECTION 
VOLTAGE OUTPUT 



CORRECTION 
VOLTAGE 
OUTPUT 



ORDER INFORMATION 
TYPE PART NO. 

3064 CA3064T 



EQUIVALENT CIRCUIT 



'•>[ 



^ 

INPUT ' "^ 



5k nS 



< 



DETECTOR INPUT 9 CORRECTION 9 

VOLTAGE 
OUTPOT 



rK°' 



-IC°= 



-VW— 



t: 




9C0RRECTI0N 9 

VOLTAGE 
OUTPUT 




03^r ^ 04 



V 



3 
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*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS . 3064 



ELECTRICAL CHARACTERISTICS (V+= +30V, Rs = 1.5 kfl. Ta = 25° 0, Test Circuit 1, un 


less otherwise specified.) 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Power Consumption 


Ta = +25°C 


130 


140 


150 


mW 




Ta = -25°C 




135 


150 


mW 




Ta = +85°C 




145 


150 


mW 


Supply Current— 1 + 


Vio = +10.5vJ«^f2 


4.0 


6.5 


9.5 


mA 


Regulated Supply Voltage — V+ 


Test Ckt 2 


10.9 


11.8 


12.8 


V 


Quiescent Operating Current — I2 


1.0 


2.0 


4.0 


mA 


Quiescent Operating Voltages — V4, V5 




5.0 


6.9 


8.0 


V 


Output Offset Voltage - (V4-V5) 


-1.0 





1.0 


V 


Input Admittance — Y-j f 


f = 45.75 MHz 




0.41 +j 1.0 




mmho 


Reverse Transfer Admittance — Y12 


f = 45.75 MHz 




+ j 3.4 




Mmho 


Forward Transfer Admittance — Y21 


f = 45.75 MHz 




24.5 - j 29 




mmho 


Output Admittance — Y22 


f = 45.75 MHz 




0.04 + j 0.9 




mmho 


Correction Control Voltage — V4 (Test Circuit 1 ) 


V|N = 18mV RMS 
fo = 45.750 MHz 
Af as listed (MHz) 
-0.030 


85 






%V+ 




+0.030 






25 


% V+ 




-0.900 


80 






%V+ 




+0.900 






35 


% V+ 




-1 .500 






80 


%v+ 




+1 .500 


35 






%V+ 


Correction Control Voltage — V5 (Test Circuit 1) 


V|N = 18mV RMS 
fo= 45.750 MHz 
Af as listed (MHz) 
-0.030 






25 


%v+ 




+0.030 


85 






% V+ 




-0.900 






35 


%v+, 




+0.900 


80 






% V+ 




-1.500 


35 






% V+ 




+1 .500 






80 


%V+ 



TYPICAL PERFORMANCE CURVES FOR 3064 



NARROW-BAND DYNAMIC 

CONTROL 

VOLTAGE CHARACTERISTICS 



WIDE-BAND DYNAMIC 

CONTROL 

VOLTAGE CHARACTERISTICS 













Ta = 25°C 
V||g = 18mV 




COR 


RECTI 


^ CONTR 


OL VOLTAGE 






\ 


\ 


/ 


/; 


EF. A 
i% of Vj 









/ 












/ 




N 


\5 


EF. B 
5% of Vj 

















'^ 










^ 





15 
12.5 






CORRECTION CONTROL 


Ta-'25°C 
V|n|-18mV 




/ 






-- 






> 10 
























< 

7.5 

1 5.0 


/ 


/ 






REF. C 


8055.0 


VlO^ 


\, 


\ 














; 




s, 








"l". 


f 


2.5 




\ 










/ 






















NOTE: See test circuit 1. 



-0.030 -0.020 -0.010 45.750 0.010 0.020 0.030 
INPUT FREQUENCY DEVIATION - MHz 



-2.0 -1.5 -1.0 -0.5 45.750 0.5 1.0 1,5 2.0 
I NPUT FREQUENCY DEVIATION - MHz 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . 3064 



TEST CIRCUIT 1 
CORRECTION VOLTAGES 



REF. aQ 




ALL RESISTORS ARE 
1% TOLERANCE 



CONTROL VOLTAGE OUTPUT 



NOTE: Parts placement is critical. Use P.C. board layout on 
last page for best results. 



L^ is aligned for symmetrical bandwidth on either side of 45.750 MHz. 
Lj tertiary winding wound on Licoil form. 

L3 is aligned for zero differential output between terminals 4 and 5 at 
f„= 45.750 MHz. 



REFERENCE VOLTAGE PERCENTAGES 
Ref. A 85% of v., 



Ref. B 
Ref. C 
Ref. D 



25% of V 
80% of V 



35% of v., 



COIL DATA FOR DISCRIMINATOR WINDINGS 

Li — Discriminator Primary: 3 1/16 turns; #20, Enamel-covered 
wire— close-wound, at bottom of coil form. Inductance of 
L-i = 0.165 mH;Qq= 120atfo = 45.75 MHz. Start winding at Term- 
inal #6; finish at Terminal #1. See Notes below. 
L2 — Tertiary Windings: 2 1/16 turns; #20 Enamel -covered wire- 
close wound over botton end of L^. Start winding at Terminal #3; 
finish at Terminal #4. See Notes below. 

L3 — Discriminator Secondary: 3 1/2 turns; center-tapped, space 
wound at bottom of coil form. Inductance of L3 = 0.180 /xH; Qq = 
150 at fg = 45.75 MHz. Start winding at Terminal #2; finish at 
Terminal #5, connect center tap to Terminal #7. See Notes below. 

NOTES: 1. Coil Forms; Cylindrical; 0.30" Dia. max. 

2. Tuning Core: 0.250" Dia. x 0.37" Length. 

: Material: Carbinal J or equivalent. 

3. Coil Form Base: See drawing below. 

4. End of coil nearest terminal board to be designated 
the winding start end. 



COIL FORM BASE TERMINAL DIAGRAM 




Coil 
(Li,L2) 



RCA Distributor Part No. 
122 213 
122 203 



BLOCK DIAGRAM 



10kn-3W I 

— VW — " +1''0V 






FROM 

VIDEO ■ | |- 
IF AMP 




CORRECTION 
VOLTAGE 
TOVHF AND 
UHF TUNERS 



7-80 



FAIRCHILD LINEAR INTEGRATED CIRCUITS . 3064 



PRINTED CIRCUIT BOARD FOR CORRECTION 
VOLTAGE TEST CIRCUIT 

(Full Size Bottom View) 






Rg 






IC 






C2 



v; 






>REF 



■OVCC 



TEST CIRCUIT 2 

Regulated Voltage, Total Supply Current and 

Quiescent Current at Terminal 2 



l2 



r</>T T — ^'^ — 0" 




0V1O 



+30V 
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3065 

TV SOUND SYSTEM 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 3065 is a monolithic TV Sound System constructed using the 
Fairchild Planar* epitaxial process. It contains a multi-stage limiting IF amplifier, dc gain (volume) 
control, FM detector and an audio driver. Excellent sensitivity, high AM rejection and an internally 
regulated supply, coupled with low external component requirements make the 3065 ideally suited 
for TV sound channels. 



• DC VOLUME CONTROL ELIMINATES NEED FOR SHIELDED CABLES 

• EXCELLENT AM REJECTION - 50 dB TYPICAL AT 4.5 MHz 

• DIFFERENTIAL PEAK DETECTOR REQUIRES ONLY ONE SINGLE-TUNED COIL 

• INTERNAL ZENER DIODE REGULATED SUPPLY 

• LOW HARMONIC DISTORTION 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 2) 

Power Supply Current 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) CA3064D 
Molded DIP (Soldering, 10 seconds) CA3065E 



Note 1 

670 mW 

50hnA 

-40°Cto+85°C 

-55°Cto+125°C 

300° C 
260° C 



NOTES 

1. V+ terminal may be connected to any positive voltage through a suitable dropping resistor, 
provided the dissipation rating is not exceeded. 

2. Rating applies to ambient temperature up to 70°C. Derate linearly at 8.3 mW/°C above 70° C. 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



IF INPUT BIAS [^ 
IF INPUT 01 2 
GND Q 3 
GNdQ 4 

V+Q 5 

DC VOLUME I— „ 
CONTROL L. " 

DEEMPHASIS Q 7 



^ AUDIO INPUT 
^ TONE CONTROL 
^ AUDIO OUTPUT 
^ NC 

^ QUAD DETECTOR 
]] QUAD DETECTOR 



ORDER INFORMATION 
TYPE PART NO. 

3065 CA3065D 

3065 CA3065E 



BLOCK DIAGRAM 



DC VOLUME 
CONTROL 



DE-EMPHASIS 
Q 
7 



IF INPUTO- 



IF 
INPUT BIASO^ 




3i 91 

6 6 

GROUND QUAD 

DETECTOR 



'"A 

QUAD 
DETECTOR 



LqDETECTOR 
^ OUTPUT 



AUDIO 
' OUTPUT 



GROUND 
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*Planar is a patented Fairchild process 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 3065 



ELECTRICAL CHARACTERISTICS (Ta = 25° C, 1+ = 30 mA unless otherwise specified) 



PARAMETER 



CONDITIONS 



TEST CIRCUIT 



MIN 



TYP 



MAX 



UNITS 



DC CHARACTERISTICS 



Zener Regulating Voltage (V5) 






10.3 


11.2 


12.2 


V 


Supply Current (I5) 


V+ = 9.0V 




10 


16 


24 


mA 


Internal Power Dissipation 


l+=33 mA 




343 


370 


400 


mW 


Voltage at IF Input Bias (Vi) 








2.0 




V 


Voltage at DC Volume Control (Vg) 








4.8 




V 


Voltage at De-emphasis (V7) 








6.1 




V 


Voltage at Quad Detector (Vg) 








3.7 




V 


Voltage at Audio Output {V12) 






4.0 


5.1 


5.8 


V 



AC CHARACTERISTICS 



IF AMPLIFIER 
Input Limiting Voltage at 
-3 dB point 


f= 4.5 MHz 


1 




200 


400 


mV 


AM Rejection 


fo = 4.5 MHz, FM + 25 kHz 
at400Hz,V|N= 100 juV 
AM = 30% at 1 kHz 


1 


40 


50 




dB 


IF Transconductance 
Magnitude 
Phase Angle 


f = 4.5 MHz 






500 
45 




mmho 
degrees 


Feedback Capacitance 


f= 1.0 MHz, Pin 2 to Pin 9 






<0.02 




pF 


Input Impedance Components 
Parallel Input Resistance 
Parallel Input Capacitance 


f= 4.5 MHz, Pin 1 to Pin 2 






17 
4.0 




pF 


Output Impedance Components 
Parallel Output Resistance 
Parallel Output Capacitance 


f = 4.5 MHz, Pin 9 to Ground 






3.25 
75 




kn 
pF 


DETECTOR 
Recovered AF Voltage 


(fo = 4.5 MHz, FM = ±25 kHz 
at 400 Hz, V|N= 100 mV) 


1 


0.5 


0.75 




Vrms 


Total Harmonic Distortion 




1 




0.9 


2.0 


% 


Output Resistance 
De emphasis Output 
Detector Output 








7.5 
300 




kSl 


ATTENUATOR 
Max. Attenuation 
Max. Play-through Voltage* 


Rx = - 
Rx = « 


1 
1 


60 


80 
0.075 


1.0 


dB 
mV 


, AUDIO AMPLIFIER 
Voltage Gain 

Total Harmonic Distortion 
Undistorted Output Voltage 
Input Resistance 
Output Resistance 


Vi4=0.1 Vrms, f = 400Hz 
Vi2 = 2Vrms,f = 400Hz 
THD = 5%, f = 400Hz 
f = 400 Hz 
f = 400 Hz 


2 
2 
2 


17.5 
2.0 


20 
1.5 
2.5 
70 
270 




dB 
% 

Vrms 
kil 



Play-through voltage is the unwanted signal, measured at the detected output (Pin 8), when the volume control is set for minimum output. 



TYPICAL PERFORMANCE CURVES FOR 3065 



FREQUENCY RESPONSE OF 
IF AMPLIFIER SECTION 

















■^ 




































k 




















\ 






















Ta" 


25°C 


















l + -30mA 
TEST CIRCU 


T 


5 

































FREQUENCY RESPONSE OF 
AUDIO AMPLIFIER SECTION 



AUDIO GAIN REDUCTION 

VERSUS DC VOLUME 

CONTROL RESISTANCE 





























CD 






































N 












5 
S 15 
















s 


V 
























■ 


V 






a: 

§10 




















\ 


























\ 









■«-2 


ST 
















\ 




^ ' 


I+-3 


0mA 


















\ 






1 


1 



































n 






































«*"' 






















/ 


Z'' 




















y 


/ 
























/ 
























/ 


























/ 


























/ 










Tr 


25° 


n 










/ 












! + ■ 


30mAT] 








J 


/ 



















0.5 1.0 2.0 
FREQUENCY - MHz 



FREQUENCY -MHz 



RESISTANCE FROM DC CONTROL TO GND - KC! 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 3065 



TEST CIRCUITS 



INPUT LIMITING VOLTAGE, AM REJECTION, RECOVERED 
AUDIO, TOTAL HARMONIC DISTORTION, MAXIMUM ATTEN- 
UATION, MAXIMUM "PLAY-THROUGH" TEST CIRCUIT. 



AUDIO VOLTAGE GAIN 
(UNDISTORTED OUTPUT) 



'AM SIGNAL 

GENERATOR 

(HEWLETT-PACKARD 

TYPE 606A 
OR EQUIVALENT) 



r+' 



VCC9 



±0.047 



A<j> S| -J^ 



\~) Tl ^ 



r^'' 



UNIVERTER 

(BOONTON 

TYPE 207H 

OR EQUIVALENT) 



AM-FM GEN. 

(BOONTON 

TYPE 202H 

OR EQUIVALENT) 



iO.OI 



9_L 
-rrrru 



68pF J_ 12 



VOLTMETER 
(BALLANTINE 

TYPE 3000 
OR EQUIVALENT) 



DISTORTION 
ANALYZER 
(HEWLETT- 
PACKARD 
TYPE 330 

OR 
EQUIVALENT) 



0.05 X" 



[6.051 



±0.05 



AUDIO 
OSCILLATOR 
(HEWLETT- 
PACKARD 
TYPE 200CD 
OR EQUIVALENT) 



10 

I 

..1 



DISTORTION 
ANALYZER 
( HEWLETT- 
PACKARD 
TYPE 330 

OR 
EQUIVALENT) 



PINS 11, 12, 13, 14 NO CONNECTION 
*L, = 16mH nominal^ 
^(UNLOADED) " 5° 

TEST CIRCUIT 1 



PINS 7, 8, 11, 13 NO CONNECTION 



TEST CIRCUIT 2 



IF AMPLIFIER SECTION 









30mA 


Rs ^ 






0047 _L w 
uFT ^CC 


50fl 
ATTENUATOR 


0.01 ^F 

11 1 ^ 




5 


— 


3065 




^^rr 


9 














°i 


_L 


TO DIODE 
DETECTOR 


VIDEO SWEEP 

GENERATOR 

(KAY VIDEO 100 

MARKASWEEP 


En 


.0. 

> 


F 


3 


4 C 


SCILLOSCOPE 


MODEL 
EQUIV 


54A OR 
ALENT) 


. 




, 


. 



AUDIO AMPLIFIER SECTION 

SOmA 



"s 



. .0.047 



0.1 /iF 



SIGNAL 
GEICRATOR 
(HEWLETT- 
PACKARD 
TYPE 606A 
OR EQUIVALENT) 



VOLTMETER 

(BALLANTINE 

TYPE 340 

OR EQUIVALENT) 



3 4 ^3.9 



^E,u=IOOinV ■^ 



E||yj = lOOMVrms 
TEST CIRCUIT 3 



■IN 



100 mV 



TEST CIRCUIT 4 



TYPICAL APPLICATION 



TV SOUND SYSTEM 




SUGGESTED CIRCUIT LAYOUT 
COMPONENT SIDE 



TO B+ — 



ntO, 



INPUT I 
1 



y— " LukJJ'NPUT 

jOSm"^ 047uF fWVJ COIL 

jOlfiF' 
— IH 
•Hl — bSpr 



HI— 



:j03ih' 



J1A3065 



L, -Hh- 
.tM7fiF 



X, = 16MH NOMINAL, Q(uNLOADED) = ^0 
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3066 

TV CHROMA PROCESSOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 3066 is a monolithic integrated circuit using the Fairchild 
Planar* epitaxial process. It provides complete chroma processing except for tint control and 
demodulation. 



BLANKED CHROMA AMPLIFIER 

CHROMA BAND PASS AMPLIFIER 

DC CHROMA CONTROL 

COLOR KILLER 

ACC DETECTOR 

CHROMA SUBCARRIER REGENERATION 



ABSOLUTE MAXIMUM RATINGS 

Supply Current and Voltages (see chart) 

Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Storage Temperature 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) CA3066D 
Molded DIP (Soldering, 10 seconds) CA3066E 



730 mW 
-40°C to +85° C 
-55°Cto+125°C 

300° C 
260° C 



CONNECTION DIAGRAM 


16-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6B, 9B 


CHROMA INPUT [[| 


, ^ ,6 


~I CHROMA AMPL. 
^ TUNING 


ACC DETECTOR H 

OUTPUT *— 


2 15 


1 CHROMA GAIN 
■J CONTROL 


BURST-CHROMA p 
BIAS ^ 


3 14 


3 CHROMA OUTPUT 


KILLER ADJUST [|^ 


4 13 


-| BANDPASS AMPL. 
J TUNING 


GND [2 


5 12 


|] SUPPLY 


ZENER SUPPLY Q 


6 11 


~I BURST SEPARATOR 
J OUTPUT 


OSCILLATOR f 
INPUT '— 


7 10 


~1 HORIZONTAL 
-' KEY PULSE 


OSCILLATOR P 
OUTPUT i— 


8 9 


]] ACC ADJUST 


ORDER INFORMATION 


TYPE PART NO. 


3066 CA3066D 


3066 CA3066E 



EQUIVALENT CIRCUIT 



f — M<i 

— f • ♦ t 




.1^30 >R29 
•500 



bh°^ph: 



? kHnJNsubstrateL 



03 Z5 Z4 



°^>+-rM 



6 6 

4 5 



All resistor values are in ohms. 




SB20 6 

Sik 7 



Notes on following page. 
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*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • 3066 



MAXIMUM RATINGS 

(with respect to Terminal No. 5) 



SYIVIBOL 


TERMINAL 
NO. 


MIN. 


MAX. 


UNITS 


l||\l (Note 2) 


6 




20 


mA 


Voltage 


10 


-5.0 


Note 3 


V 


Voltage 


11 


0.0 


18 


V 


Voltage 


12 


0.0 


12 


V 


Voltage 


15 


0.0 


Note 3 


V 


Voltage 


16 


0.0 


15 


V 


Voltage 


1 


-5.0 


5.0 


V 



NOTES 1 . Rating applies to ambient temperature up to 70°C. Above 70°C derate linearly at 6.67 mW/°C. 

2. Terminal No. 6 is internally connected to a zener reference element, that, if used, should be biased by a positive voltage through 
a resistor that limits the current to a value which is less than the maximum current rating of terminal No. 6. 

3. The upper voltage limit cannot exceed the power supply input voltage at pin 12. 



ELECTRICAL CHARACTERISTICS (Vi2 = 


1 1 .2 V, Ta = 25°C, Test Circuit Figure 


1) 






PARAMETER 


SYMBOL 


MIN. 


TYP. 


MAX. 


UNITS 


DC CHARACTERISTICS 


ACC Reference 


V2 




0.5 




V 


Burst-Chroma Amp Bias Current Term 


V3 




2.9 




V 


Killer Reference 


V4 




1.0 




V 


Zener Regulator Reference 


V6 


10.6 


11.9 


12.6 


V 


Oscillator Input 


V7 




1.4 




V 


Oscillator Output 


V8 




2.35 




V 


Balance ACC Control 


V9 




1.65 




V 


Chroma Output 


Vl4 




4.6 




V 


Supply Current 


l5 


14 


24 


33 


mA 


Burst Separator Output (S-] Closed) 


111 




6.5 




mA 


Band-Pass Amp. Output 


'13 




4.8 




mA 


Chroma Amp Output 


'16 




1.27 




mA 


AC CHARACTERISTICS (Test Circuit Figure 2) 


Oscillator Output 


Vi =0 


vb 


0.7 


1.2 




Vp.p 


Vi = 1.25Vp.p 






2.5 


3.5 


Vp-p 


Chroma Output 


100%: V-i = 1.25 Vp.p 


Vl4 


0.5 


1.0 




Vp-p 


Killed; Vi = 0.025 V 








60 


'T^Vp.p 


ACC Detector Output V-] f 1.25 Vp.p 


V2 




0.9 




V 


Small Signal Input Resistance Pin 1 


l^i 




50 




n 


Small Signal Input Capacitance Pin 1 


Ci 




2.4 




PF 


Small Signal Output Resistance Pin 14 


Ro 




250 




n 
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ACC AND KILLER REFERENCE 
VOLTAGES, OSCILLATOR AND 
CHROMA OUTPUTS AS A FUNC- 
TION OF CHROMA INPUT 



>- ■ 


Ta 


= 25 


c 










Vs 










V 


^ 
















1 H ■'■" 


/ 


/ 


















it) s 


/ 














V4 








^ 




















J < 
















Vl4 






13 




:^ 












V2 






< -1 

"" 06 






















1 1 
























KILL 





















TYPICAL PERFORMANCE CURVES 



KILL THRESHOLD LEVEL OF 

CHROMA INPUT AS A FUNCTION 

OF KILLER REFERENCE 



1 1 

Ta = se-c 

1 


V 
















\ 


















\ 
















s 


V 
















\ 


















\ 


















\ 



TYPICAL ACC CHARACTERISTIC 

OF CHROMA OUTPUT AS A 

FUNCTION OF CHROMA INPUT 



I T- 
















1 1 1 1 


= 1.26Vp_p 










^ 




^ 














i 


/ 


















1 




















1 




















f 

























































































































Vi -CHROMA INPUT - 



KILLER REFERENCE (SET AT NO SIGNAL INPUT) - V 



CHROMA INPUT- 



DC TEST CIRCUIT 



Mil 



(4(4®®®©®® 



o © © © © © © 

* 270n I 

iv, l--^A^ 

(AJ 'T 8.2 kU 



Fig. 1 



AC TEST CIRCUIT 



r~ t i 



„F — ©- 



!■ 




ALL RESISTANCE VALUES ARE IN OHMS 
UNLESS OTHERWISE INDICATED. 
ALL COILS HAVE A Q > 30. 



DYNAMIC TEST PROCEDURE 



0). 



Steps 1, 2, and 3 are performed with no Chroma input (V-] 

1. Adjust ACC potentiometer for V2 = +0.65 V. 

2. Adjust Killer Potentiometer for V4 = +1.2 V. 

3. Adjust capacitor Cx (crystal trimmer) so that frequency of oscillator is 3.579545 MHz. 

4. Unless otherwise noted, the chroma gain control is at maximum gain (fully clockwise). 

5. The chroma input test signal is a 52.5 jus "line" at subcarrier frequency, and 10 cycles of burst at 46.5% of the "line" amplitude. The 
chroma input (V-]) is in peak-to-peak volts of "line" amplitude. 

6. The chroma output (V14) is the same as the chroma input (V-|) except that the burst is removed and keying overshoot occurs in the retrace 
period. The chroma output is in peak-to-peak volts of "line" amplitude. 

7. The oscillator output (Vg) is the CW output at terminal No. 8 and is in peak-to-peak volts. 

Fig. 2 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 3066 



COMPLETE CHROMA PROCESSING SYSTEM 
3066/3067 



CHROMA 
GAIN CONTROL 

Q Q Q 



CHROMA-. 1 
INPUT ^ 



KILLER 
ADJ. 

o 




TYPICAL APPLICATION 



L, 15 40/jH 
Q, 55 



T, (PRIM) = 24fiH 

(SECI=8;jH +1 1,2 V REG. 



HORIZONTAL Q__»^^ 
KEY PULSE 10 k 




S < 56-1- I I j I 0.01-L 39<l00-i- ♦ 

5.6ke3.9k? i.f'T I Ol i.f'T- kS pF-T I I 

LQXJ 



LrJ 



'^'^I 12l^> ;|:;82|>F ' li t I 



'1§J 



©©©©©©Co)© 




© © © © © 



39 k 



•(TERM. NO. 6 ON 
3066 AND/OR 
120pF~ I— V/v-lOpPi; TERM.N0.40N 
25 k 30671 



2-12 
pF 



_Z -Lie 



:^" 



CD i2pF:i: 



4.7 k 



_ CHROMA 

"output 



2N3053 220/2W 



D£IL, 



ALL RESISTANCE VALUES ARE IN OHMS. 
ALL COILS HAVE A Qqu 30 



KILLER adjust ACC ADJUST 1 j/F 



NOTE: If the 3066 or 3067 are to be separately removed from the circuit, the Zeners should be paralleled to avoid excessive voltage on the 
remaining unit. 
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3067 



CHROMA DEMODULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 3067 is a monolithic integrated circuit for TV chronna 
demodulation. This device demodulates the chroma information contained in the color video signal 
and provides the color difference output signals. The device also incorporates a dc tint control and an 
internal R-C filter for eliminating high frequency components in the output signals. 

• BALANCED CHROMA DEMODULATORS 

• DC TINT CONTROL 

• COLOR DIFFERENCE MATRIX 

• INTERNAL RF FILTERING 

• REFERENCE SUBCARRIER LIMITER 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Tint Amplifier Output Voltage 

Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Storage Temperature 

Lead Temperature 

Hermetic DIP (Soldering, 60 seconds) CA3067D 
Molded DIP (Soldering, 10 seconds) CA3067E 

Current into Regulator Reference Terminal 



12 V 

15 V 

730 mW 

-40° C to +85° C 

-55°C to+125°C 

300° C 
260° C 
20 mA 



CONNECTION DIAGRAM 


16-LEAD DIP 


(TOP VIEW) 


PACKAGE OUTLINE 6B, 9B 


3.58 MHz TINT f— 
AMPLIFIER OUTPUT L. 


, ^ 16 


J DECOUPLE 


TINT CONTROL [^ 


2 15 


] BIAS 


REFERENCE p 
SUBCARRIER INPUT 1— 


3 14 


[] CHROMA INPUT 


REGULATOR |— 
REFERENCE L_ 


4 13 


3-* 


GROUND ^ 


5 12 


-1 (R-Y) DEMODULATOR 
-1 REFERENCE INPUT 


(B-YI DEMODULATOR p 
REFERENCE INPUT L. 


6 11 


] DECOUPLE 


DECOUPLE ^ 


7 10 


^ RY OUTPUT 


BY OUTPUT [2 


8 9 


|] G-Y OUTPUT 


ORDER INFORMATION 


TYPE PART NO. 


3067 CA3067D 


3067 CA3067E 



EQUIVALENT CIRCUIT 



^-WWl 





All resistor values are In ohms. All capacitor values, unless otherwise indicated, are in pF. 



Notes on following pages. 
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ELECTRICAL CHARACTERISTICS - Ta = 25°C and V+ = 1 1 .2 V 


PARAMETER 


SYMBOL 


CONDITIONS 


LIMITS 


UNITS 


MIN. 


TYP. 


MAX. 


DC CHARACTERISTICS 




Voltages 
Tint Control Input 


V2 


I2 = 0.25 mA 




3.5 




V 


Reference Subcarrier 


V3 






2.1 




Regulator Reference 


V4 




10.6 


11.9 


12.6 


B-Y, R-Y Oscillator Reference Inputs 


V6,Vi2 






5.7 




Balance (B-Y, R-Y) 


V7,Vii 






5.0 




B-Y, G-Y,.R-Y Outputs 


V8,V9,Vio 




4.2 


5.0 


5.8 


Difference Outputs (Note 2) 


AV8,AV9,AVio 




-0.3 




0.3 


Chroma Inputs 


Vl4-Vi5 






3.0 




Tint Amplifier Balance 


Vl6 






4.7 




Currents 
Tint Amplifier Output (min) 


h(min) 


Vi6 = 8V 


0.16 


0.37 




mA 


Total Supply 


h + "13 




15 


24 


33 


AC CHARACTERISTICS 


Tint Amplifier Output 
Sensitivity 


V-, 


V3 = 7mVRMS 


160 


250 




mVRMS 


Limiting Knee 


V3 = 35 mVRMS 




300 




Limiting 


V3 = 350 mVRMS 






380 


Tint Amplifier Phase Reference (Note 3) 


•^6 


V3 = 70 mVRMs 


185 


220 


235 


Degree 


Tint Amplifier Phase Shift (Note 4) 


A06 


V3 = 70mVR|vis 


90 


105 




Degree 


Demodulated Chroma Output 
R-Y 


vio 


V3 = 70 mVRMS 
Vi4 = 35mVRMS 


150 


250 




Vrms 


Ratio of G-Y to R-Y 


V9/V10 


0.28 


0.36 


0.44 


Ratio of B-y to R-Y 


Vs/Vio 


1.0 


1.2 


1.4 


Color Difference Output (3 dB Bandwidth) 


BW 


450 


550 




kHz 


Color Difference Outputs 
(maximum input signals) 
R-Y 


V10 


V3 = 70 mVRMS 
Vi4 = 212mVRMS 




3.0 




Vp.p 


G-Y 


vg 




1.1 




B-Y 


V8 




3.6 




Small Signal Input Resistance 
Terminal No. 3 


n 






550 




n 


Terminal Nos. 6 and 12 




2,200 




Small Signal Output Resistance 
Terminal Nos. 8, 9 and 10 


•"o 






5 




NOTES 

1. Rating applies to ambient temperature of 70° C. From 70°C to 85°C derate linearlly at 8.3 mW/°C. 

Vs+Vg+Vio Vg+Vg + V-io Vg+Vg+Vio 

O AVn - Vn ._ , AX/n - Vn AV in - V i n 




3 3 3 

3. Terminal No. 3 is phase reference. 

4. Read phase shift as tint control is varied. 
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DC TEST CIRCUIT 



■O: 



n 11 n n 



16 15 14 13 12 11 10 

3067 
12 3 4 5 6 7 



U I U i i 



8.2 kfi 



AC TEST CIRCUIT 



All resistance values are in ohms. 
Unless otherwise indicated, ail capaci- 
tance values less than 1.0 are in micro- 
farads; 1.0 or greater are in picofarads. 

AC TEST PROCEDURE 

1. The reference subcarrier input (3) is 
a 3.58 MHz CW signal from a 50 12 
source. 

2. The chroma input (14) is a 3.53 MHh 
CW signal from a 50 ^ source. 

3. Phase and amplitude at terminal Nos. 
1, 3, 6, and 12 are measured with 
vector voltmeter (HP8405A or equiv- 
alent). 

4. Signals at terminal Nos. 8, 9 and 10 
are measured with an ac voltmeter 
(HP400E or equivalent) or an oscillo- 
scope. 

5. Unless otherwise noted the Tint 
control is at maximum resistance. 



REFERENCE 
SUBCARRIER INPUT 

o — )^ 




BLOCK DIAGRAM 



15 O- 



COLOR DIFF. 
OUTPUTS 

outputI 

AMP. 

R-Y 




TYPICAL APPLICATION 




■=■ .0082 

All resistance values are in ohms. 

All capacitance values above 1.0 are in pF, below 1.0 are in /if. 
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3075 

FM IF AMPLIFIER-LI MITER, DETECTOR, AUDIO PREAMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The 3075 is a monolithic FM IF sub-system constructed using the 
Fairchild Planar* epitaxial process. The system consists of a three stage limiting amplifier with a zener 
diode regulated power supply, a differential peak detector stage and an internally biased audio 
preamplifier stage. 

The IF amplifier stage provides typically 60 dB gain at 10.7 MHz and is followed by a differential 
limiting stage with constant current source to provide excellent limiting characteristics. The 
differential peak detector circuit requires only one coil and thus provides easy tuning and minimum 
external components. 

Applications include automotive and home FM receivers, mobile communications equipment, and 
television sound channels. 

• 250mV typical LIMITING SENSITIVITY AT 10.7MHz 

• 125mV typical LIMITING SENSITIVITY AT 4.5MHz 

• 55dB TYPICAL AM REJECTION AT 4.5MHz 

• SINGLE COIL TUNING 

• DIFFERENTIAL PEAK DETECTION 

• INTERNAL ZENER DIODE REGULATION FOR IF SECTION 

ABSOLUTE MAXIMUM RATINGS (Voltage at any terminal must not exceed V4^) 

Supply Voltage (Pin 5) -1-18V 

Input Voltage (between pins 1 and 2) ±3V 

Power Dissipation (Note 1) 670mW 

Operating Temperature Range -40OC to -i-850C 

Storage Temperature Range -55°C to +1 250C 
Lead Temperature 

Hermetic DIP (Soldering 60 Seconds) CA3075D 300OC 

Molded DIP (Soldering 10 Seconds) CA3075E 260OC 

NOTE 1 : Rating applies to T^ = 70°C. Above 70°C derate at 8.3mW/OC. 



CONNECTION DIAGRAM 
14-LEAD DIP 

(TOP VIEW) 
PACKAGE OUTLINE 6A, 9A 



^ AUDIO INPUT 
^TONE CONTROL 
[] AUDIO OUTPUT 
]] NC 

j]quad detector 
^quad detector 
^ detector output 




ORDER INFORMATION 
TYPE PART NO. 

3075 CA3075D 

3075 CA3075E 



EQUIVALENT CIRCUIT 



DE-EMPHASIS DETECTOR OUTPUT 




QUAD 
V+ DETECTOR 




014 

AUDIO 
INPUT 



" 6l3'=' 6t2 

TONE AUDIO 

CONTROL OUTPUT 



'Planar is a patented Fairchild process, 
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3075 



ELECTRICAL CHARACTERISTICS (Ta = 250C. V+ = +12V, unless otherwise specified) 



PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


DC CHARACTERISTICS (Test Circuit 1 ) 




V+ = 8.5V 


8.0 


11 




mA 


Supply Current I5 


V+ = 12V 


12 


17 


28 


mA 




V+ = 16V 




25 


35 


mA 


Power Dissipation 








340 


mW 




Pin 7 






6.0 




V 


Ternninal Voltages 


Pin 8 






5.5 




V 




Pin 12 


RLat Pin 12 = 3.9^2 




5.0 




V 


DC Shift Pin 8 


Change V+ from 10V to 16V 


-600 




+600 


mV 


AC CHARACTERISTICS (IF Stage f = 10.7 MHz, Test Circuit 2) 


— 3dB Limiting Sensitivity 






250 


600 


mV 


Recovered Audio at Detector Output 




0.5 


0.7 




Vrms 


THD at Detector Output 






1.0 


2.0 


% 


AM Rejection 




40 


50 




dB 


AC CHARACTERISTICS (IF Stage f = 4.5 MHz, Test Circuit 2) 


-3dB Limiting Sensitivity 






125 


400 


mV 


Recovered Audio at Detector Output 




1.0 


1.4 




Vrms 


THD at Detector Output 






1.5 


2.0 


% 


AM Rejection 




40 


56 




dB 


AC CHARACTERISTICS (Audio Amplifier f = 1 kHz, Test Circuit 3) 


Input Resistance 




40 






kn 


Voltage Gain 




10 


12 


17 


V/V 


THD at Detector Output 


V0UT = 2Vrivis 




2.0 


4.0 


% 


Maximum Available Output Swing 




8.4 






Vp-p 



BLOCK DIAGRAM 



r 



IF AMPLIFIER 



> 



o 

GROUND 



DE-EMPHASIS 
P 



FM DETECTOR 



T 



BUFFER 



AUDIO 6RIVER 

4> 



o 

TONE 
CONTROL 



1 



[S - DETECTOR 

^ OUTPUT 



1 12 _ AUDIO 
" OUTPUT 



_ J 
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TEST CIRCUITS 



V+ V, V,3 

Q 9 Q 




OV,2 



OVj 



TEST CIRCUIT 1 



FM GENERATOR 
(BOONTON 202 H 
OR EQUIVALENT! 



IF CONVERTER/ 

AM MODULATOR 

(MEASUREMENTS 

275 OR 

EQUIVALENT) 



AUDIO 
OSCILLATOR 
(HP 2(X)CD OR 
EQUIVALENT) 



FM = 4.5MHz ± 25kHz @400Hz; V|n = lOrnVRMg 
NO CONNECTION TO PINS 6, 11, 12, 13, 14 
AM modulation = 30% @ 400 Hz 
Select R-i for desired loaded Q (Q|_). 




TEST CIRCUIT 2 



VOLTMETER/ 
DISTORTION 
ANALYZER 
(HP 333A OR 
EQUIVALENT) 



TUNED CIRCUIT COMPONENTS 


fo = 10.7 MHz 


fo = 4.5 MHz 


Cl 


33 pF 


68pF 


C2 


6.8 pF 


12pF 


Ri 


=^33kn 




Li 


7mH 


16iuH 


Ql 


55 


55 



FM = 10.7MHz @ 400Hz, Vj^ = 10mVR|y/|s 
NO CONNECTION TO PINS 6, 7, 8, 1 1, 13 





0.01 ;/F r 




C 


> 
5 










L 

r 






AUDIO 
OSCILLATOR 
(HP 200CD OR 
EQUIVALENT) 


0.47nF 


V 








II " 


3075 


12 


VOLTMETER/ 
DISTORTION 
(HP 333A OR 
EQUIVALENT) 


II 


1 


- 


2 




J 3.9kn 














3 


4 


9 


10 








:o.oipF 




= 0.01»iF 





TEST CIRCUIT 3 
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NEW 

PRODUCTS 

TO BE 

ANNOUNCED 



CONSUMER 




MA704 

TELEVISION SOUND SYSTEM 



MA705 

DUAL CHANNEL AUDIO 
POWER AMPLIFIER 



GENERAL DESCRIPTION - The juA704 is designed to perform the 
entire sound function in a television receiver. It can also perform the 
functions of the IF amplifier/limiter, detector, dc volume control, 
audio amplifier and power output stages in a monophonic FM radio. 
The circuit provides an undistorted power output of 2.0W into a ^6Q. 
or 8.00 load and 1 .OW into a 4.0S2 load. It operates over a supply 
voltage range of lOV to 30V while maintaining V+/2 output tracking 
and 40dB ripple rejection. An electronic attenuator makes possible a 
dc volume control with greater than 80dB range. The desired volume 
control characteristic is achieved using an inexpensive linear poten- 
tiometer. A fixed audio output is provided for use with an ac volume 
control or a video tape recorder. Other features are thermal overload 
protection, ac short circuit protection at the power amplifier output, 
and a low external component count. 

GOOD LIMITING SENSITIVITY . , . IGOmV 

DC VOLUME CONTROL 

HIGH OUTPUT POWER . . . 2.0W WITH ±7.5kHz DEVIATION 

GOOD AM REJECTION . . , 45dB TYPICAL 

LOW DISTORTION 

OPERATES FROM 10 TO 30V 

THERMAL SHUTDOWN 

SHORT CIRCUIT PROTECTION 

LOW EXTERNAL COMPONENT COUNT 

FIXED OUTPUT AVAILABLE FOR VTR APPLICATIONS 



BLOCK DIAGRAM 



QUAD QUAD 






QUADRATURE 






ATTENUATOR 



— I 



AUDIO DECOUPLE OUTPUT 






GENERAL DESCRIPTION - The mA705 is a Dual Audio Power 
Amplifier capable of delivering 2.5W per channel into an 8Sl load from 
a supply voltage of 18 Vdc. The device can be operated over a supply 
range of 6.0V to 30V. The juA705 requires a minimum of external 
components; short circuit current limiting and thermal limiting are 
incorporated on-chip for device protection. In addition, the device 
incorporates an internal ripple filter for unregulated or minimally fil- 
tered power supplies without use of large electrolytic capacitors. A fast 
charge circuit is included to eliminate undesirable pops in the speakers 
caused by turn on transients. 



• 2.5W CONTINUOUS POWER/CHANNEL 

• TYPICALLY SOdB GAIN 

• LOW DISTORTION (TYPICALLY 0.3%) 

• FAST CHARGE CIRCUIT ELIMINATES TURN ON SPEAKER 
POPS 

• SELF CENTERING BIASING WITH RIPPLE FILTER 

• SHORT CIRCUIT AND THERMAL PROTECTION 



TYPICAL APPLICATION 



BIAS PIN B+ 



tr 




-w*- 



rt 



I 

TO BIAS PIN 




-js/VV- 
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MA7350 

TACHOMETER SUBSYSTEM 



MA7351 

TRIPLE 

OPERATIONAL AMPLIFIER 



GENERAL DESCRIPTION - The mA7350 includes a tachometer 
circuit, as well as an operational amplifier and two comparators 
constructed using the Fairchild Planar* epitaxial process. The tacho- 
meter produces fixed width pulses at the zero crossing of a ground 
referenced ac input signal. Each pulse width is individually determined 
by the choice of an external resistor and capacitor. The output stage of 
the tachometer section is a common emitter NPN transistor with an 
uncommitted collector. The operational amplifier and comparators 
are of identical design except that the comparators have no provision 
for external compensation. Their output stages consist of Class A 
PNP amplifiers with uncommitted collectors which allow variety of 
loads for general purpose applications. In addition, the outputs of the 
comparators may be wired-OR for use as a dual level sensor. 

The entire device will function on a single as well as a dual supply 
system. 



GENERAL DESCRIPTION - The mA7351 consists of three identical 
operational amplifiers constructed using the Fairchild Planar* epitaxial 
process. Each two stage amplifier uses a Class A PNP common emitter 
output stage with an uncommitted collector, which allows a variety of 
loads for general purpose applications. In addition, the outputs of two 
or more of the op amps may be wired-OR for use as logic blocks, such 
as dual level comparators. The absence of latch-up makes them ideal 
for use as voltage followers. Designed specifically to operate on a single 
supply, the juA7351 is an excellent choice for automotive systems and 
other battery operated equipment requiring general purpose operational 
amplifiers. 



SINGLE OR DUAL SUPPLY OPERATION 

TACHOMETER, OPERATIONAL AMPLIFIER AND TWO 

COMPARATORS ON ONE CHIP 

SEPARATELY CONTROLLED PULSE WIDTHS AT POSITIVE 

AND NEGATIVE ZERO CROSSINGS 

UNCOMMITTED COLLECTOR OUTPUTS 

SHORT-CIRCUIT PROTECTED 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 






rER I 
rER I — 



^^ 



"V^ 



TACHOMETER 



13 



10 



I COMPENSATION A 

I OUTPUT B 

□ INVERTING 
INPUT B 






OPERATION ON SINGLE SUPPLIES +4.0 TO +16V OR DUAL 

SUPPLIES ±2.0 TO ±8.0V 

LOW POWER CONSUMPTION 

NO LATCH UP 

SHORT CIRCUIT PROTECTED 

VERSATILE OUTPUT STAGE GIVES WIRED-OR CAPABILITY 

AND WIDE OUTPUT SWING 



CONNECTION DIAGRAM 
16-LEAD DIP 

(TOP VIEW) 





W 




OUTPUT A 1 


1 


16 


Jv- 




INVERTING 1 
INPUT A ^ 


2 




15 


\ OUTPUT C 






NON-INVERTING 1 
INPUT A L_ 


3 


14 


1 INVERTING 
^ INPUT C 


COMPENSATION A ^ 


^'"b 


1 NON-INVERTING 
^ INPUT C 


-L 


5 12 


1 COMPENSATION C 


OUTPUT B r~ 


6 




J- 






INVERTING 1 
INPUT B L 

NON-INVERTING 1 
INPUT B L— 


7 


10 
9 


1 N.C. 

1 COMPENSATION B 


8 



'Planar Is a patented Fairchild process 
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TBA510 

CHROMA PROCESSING CIRCUIT 



GENERAL DESCRIPTION — The TBA510 is a monolithic integrated circuit designed to perfornn the chrominance amplifier function for television 
receivers. A dc chroma gain control, which can be ganged to the receiver contrast control, is provided. Also incorporated is a variable gain ACC stage, 
chroma blanking, burst gating, burst output stage and PAL delay line driver. 



• DC CHROMA CONTROL 

• PAL DELAY LINE DRIVER 

• ACC AMPLIFIER 

• COLOR KILLER 



BLOCK DIAGRAM (Showing TBA510 and mA786 in Typical Application) 

CHROMA I 




SUBTRACTOR 



r 



CONTROL 
VOLT 
RECT 



-^ 



t 



[jA-^ 



^n 
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TBA920 

HORIZONTAL OSCILLATOR, 
PHASE COMPARATOR 
AND SYNC SEPARATOR 



TBA970 

TELEVISION VIDEO AMPLIFIER 



GENERAL DESCRIPTION - The TBA920 is a monolithic integrated 
circuit designed for TV receiver applications. It accepts the composite 
video signal, separates sync pulses with the added safeguard of noise 
gating and provides a sync output for the vertical integrator. Also 
incorporated is the horizontal oscillator along with two phase com- 
parators, one to compare flyback pulses to the oscillator and the other 
for sync phase comparison. The device will interface with both SCR 
and transistor deflection systems. 



GENERAL DESCRIPTION - The TBA970 is a monolithic integrated 
video amplifier for television receivers. In addition to video ampli- 
fication, it provides a dc contrast control which can be ganged to the 
chroma gain control, beam current limiting and black level control by a 
clamped feedback circuit combined with the brightness control. 



SYNC SEPARATOR 
NOISE GATE 

HORIZONTAL OSCILLATOR 
DUAL PHASE COMPARATOR 



DC CONTRAST CONTROL 
DC BRIGHTNESS CONTROL 
BLACK LEVEL CLAMPING 
BEAM CURRENT LIMITING 



BLOCK DIAGRAM 



COMPOSITE 



TO VERTICAL 



FLYBACK PULSE 



Fr 



T^ 



FLYBACK 
PHASE 
COMP. 



TO HI 



SYNC 
PHASE 
COMP. 






II 



HOLD CONTROL "^ 



TBA920 



BLOCK DIAGRAM 




LUMINANCE 

OUTPUT 
TOPIXTUBE. 



HORIZONTAL 
PULSE 
BRIGHTNESS 
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1326 

CHROMA DEMODULATOR 



GENERAL DESCRIPTION — The 1326 is a color television Chroma Demodulator constructed on a monolithic chip using the Fairchild Planar* 
process. The device demodulates the chroma subcarrier information contained in an NTSC color television video signal and can provide either color 
difference or RGB signals at the outputs. The low voltage drift of the dc output ensures excellent performance in direct coupled output circuitry. 



LUMINANCE AND BLANKING INPUTS 

COLOR DIFFERENCE OR RGB OUTPUTS 

HIGH OUTPUT VOLTAGE SWING 

LOW OUTPUT VOLTAGE DRIFT WITH TEMPERATURE 

ON-CHIP FILTERING OF OUTPUT RF COMPONENTS 



EQUIVALENT CIRCUIT 



B-Y REFERENCE 



3. H^ °p-^- 




-r^pF 



12^ 1 







oSj_ 



*Planar is a patented Fairchild process 
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2136 

FM IF AMPLIFIER 
AND DETECTOR 



3076 

FM GAIN BLOCK 



GENERAL DESCRIPTION - The 2136 FM sound system consists of a 
limiting IF amplifier and doubly balanced quadrature detector. Excel- 
lent sensitivity, good AM rejection and an internally regulated power 
supply coupled with low external component count make the 2136 
suitable for many FM applications. 



• SOOjLtV LIMITING SENSITIVITY 

• 40ciB AM REJECTION 

• SINGLE TUNING COIL 

• EXCELLENT REGULATION 

• LOW DISTORTION 



GENERAL DESCRIPTION - The 3076 is a monolithic high gain 
wideband IF amplifier-limiter constructed using the Fairchild Planar* 
epitaxial process. The device provides a four stage IF amplifier-limiter 
with its own voltage regulator section. The four stage amplifier is 
emitter coupled between stages and typically provides 80 dB of 
voltage gain, with a 2 kfl load at 10.7 lyiHz. Excellent limiting in the 
differential output stage is provided by the use of a constant current 
sink. The regulator section uses a zener diode to provide regulated and 
decoupled voltages to the amplifier. 



• SOjuV TYPICAL LIMITING SENSITIVITY AT 10.7MHz 

• 80dB GAIN WITH 2kSl LOAD 

• INTERNAL ZENER DIODE SUPPLY REGULATION 

• BANDWIDTH 20MHz 



BLOCK DIAGRAM 



IF DET 

OUT IN 



n 



LOW HIGH - + 



,^ 




_^,^_ Vcc 

>TTn 



FM DETECTOR 



._\ 



DE-EMPHASIS 



TYPICAL APPLICATION 



Y 




aoiT 0.01T 



IF AMPLIFIER/ 

LIMITER, 

DETECTOR, 

PREAMPLIFIER 
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*Planar is a patented Fairchild process 



GLOSSARY 

CONSUMER 



AM Rejection — The ratio of the recovered audio output 
produced by a desired FM signal with specified modulation, 
amplitude and frequency to that produced by an AM signal, 
on the same carrier, with specified modulation index. 

Burst Separator Output — The amplitude of the chroma 
reference burst at the output of the gated burst amplifier. 

Channel Balance, Monaural Input — The ratio of the outputs 
from the right and left channels with a monaural signal applied 
to the input. 

Common Mode Gain — The ratio of the output voltage change 
to the input common mode voltage producing that change. 

Converter Transconductance — The ratio of the converter 
output ac current to the input voltage causing it. 

Differential Output Resistance — The resistance measured 
between the two output terminals. 

Differential Output Voltage Swing — The peak differential 
output voltage that can be obtained without clipping the 
output voltage waveform. 

Equivalent Input Noise Voltage — The equivalent input noise 
voltage which would reproduce the noise seen at the output if 
all other noise sources were turned off and the source 
resistance set to zero. 

Feedback Capacitance — The effective value of the capacitive 
coupling from output to input. 

Forward Transadmittance — The ratio of the small signal ac 
short-circuit output current to the input voltage causing it. 

Forward Transfer Admittance, (Y21) — See Forward 
Transadmittance. 



Frequency Response — The frequency at which the output 
drops to 0,707 of its low frequency value. 

IF Transconductance — The ratio of the output ac Ip current 
to the input signal voltage. 

Input Admittance (Yn) — The ratio of the small signal ac 
input current to the input voltage causing it, with the output 
short circuited. 

Input Limiting Voltage at —3.0 dB Point — See Limiting 
Sensitivity. 

Input Offset Current — The difference in current into the two 
input terminals with the output voltage at zero. 

Input Voltage for —3.0 dB Limiting at Output — See Limiting 
Sensitivity. 

Input Voltage Range — The range of input voltage over which 
the device will operate within specifications. 

Intermodulation Products — Undesired output signals created 
by interaction of undesired input signals. 

Internal Power Dissipation — The power dissipated by the 
device under specified conditions. 

Killer Off Threshold — The voltage required at the color killer 
terminal to restore the chroma output. 

Killer On Threshold — The voltage required at the color killer 
terminal to kill the chroma output. 

Limiting Sensitivity — The value of input voltage above which 
the output is 3.0 dB below its limited value. 

Maximum Available Output Swing — The maximum available 
output voltage, without clipping of the output voltage 
waveform. 
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Noise Figure — The common logarithm of the ratio of the 
input signal to noise ratio to the output signal to noise ratio. 

Oscillator Control Sensitivity — The ratio of the change in 
oscillator frequency to the change in control voltage causing it. 

Oscillator Pull-In Range — The range of free-running frequency 
over which the oscillator will lock to the incoming signal. 

Oscillator Static Phase Error — The phase difference between 
the oscillator output and the incoming frequency to which it 
is locked. 

Output Admittance (Y22) — The ratio of the small signal ac 
output current to the ac output voltage with the input 
short-circuited. 

Output Common Mode Voltage — The average of the voltages 
at the output terminals. 

Output Conductance — The resistive value of the output 
admittance. 

Output Saturation Voltage — The dc voltage between output 
and ground in the saturated condition. 

Play-Through Voltage — The signal voltage measured at the 
output with the volume control set for minimum output. 

Power Supply Sensitivity — The ratio of the change in a 
specified parameter to the change in power supply voltage 
causing it. 

Quiescent Output Current — The output current with no signal 
applied at the input. 

Recovered Audio — The value of the audio voltage measured 
at the detector output under the specified circuit conditions. 

Reverse Transfer Admittance (Y12) — The ratio of the small 



signal ac input current to the ac output voltage, with the input 
short-circuited. 

RF Noise Voltage — The equivalent input noise voltage of the 
RF Stage. 

RF Transconductance — The ratio of the RF output current to 
the RF input voltage. 

Short-Circuit Load Current — The maximum output current 
which the device will provide into a short-circuit. 

Stereo Separation — The ratio of the right and left channel 
outputs for a standard input signal with specified audio 
frequency. 

Supply Regulation — The change in internal device supply 
voltage for a specified change in external power supply 
voltage. 

Supply Rejection — The ratio of the change in a specified 
circuit voltage to the change in supply voltage causing it. 

Temperature Coefficient of dc Voltage — The change in dc 
voltage over the operating temperature range divided by the 
operating temperature range. 

THD — See Total Harmonic Distortion. 

Total Harmonic Distortion — The rms value of the harmonic 
content of a signal expressed as a percentage of the rms value 
of its fundamental. 

Voltage Gain — The ratio of the output signal voltage to the 
input signal voltage under linear conditions. 

67 kHz Storecast Rejection - The ratio of the 67 kHz SCA 

signal at the output to the desired output with the standard 
FCC signal input. 
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CONSUMER LINEAR INTEGRATED CIRCUITS OPTIONAL PACKAGE OUTLINES 



(H)5A 
JEDEC (TO-100) With Formed Leads 



14-Lead Hermetic Quad In-Line 



(D)7F 





h-.ii'"*-i 


.335 


.040 
.040 MM. 
MAX. 1 


1 1 


•f 


SEATING ■* 1 




I'nK 


\ 




PUNEt Mi 




SHAPE MAY VARY 



NOTES 

All dimensions In inches 

Leads are gold plated kovar 

Package weight is 1 .22 gram 

This is a 5E package with the leads formed 





m A r. f^ r-, (^ ^ 


.t 


; :i 



UHU^U^U 



.L ■ ' 


.015 






— L Sealint 


1 8 .1'° 1 , , 1 .037^ 


|_- -ozoZfl^ 


_.095 
_.065 




NOTES 

Package weight is 2.0 grams 

This is a 6A package with the leads formed 



1 6-Lead IHermetic Quad In-Line 



(D)7H 



1 4-Lead IVIolded Quad In-Line 



(P)9C 



nrinrir.nr.n 



4 u-"^^ 




.ri^r^^ri, 



Ji"a^"^"V 




NOTES 

Package weight is 2.0 grams 

*The .037/.027 demension does not apply to the corner leads 
This is a 6B package with the leads formed 



NOTES 

Package weight is 0.9 grams 

This is a 9A package with the leads formed 



1 6-Lead IVIolded Quad In-Line 



(P)9D 



^n^n^rir^n 



H 1-045 



u 325 J ,020 

MAX, I .010 




GENERAL NOTES FOR (D)7F, (D)7H, (P)9C, AND (P)9D 

All dimensions in inches 

Leads are intended for insertion in hole rows on .300" centers 

They are purposely shipped with "positive" misalignment to facilitate insertion 

Board-drilling dimensions should equal your practice for .020 inch diameter lead 

Leads are tin-plated kovar 



STANDOFF WIDTH 



NOTES 

Package weight is 0.9 grams 
*The .037/.027 dimension does not apply to the corner leads 
This is a 98 package with the leads formed 
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Transistor/diode array and analog switches data sheets are presented 
in alphanumeric sequence. 
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SH3002 SPOT Analog Switch 8-22 

Glossary 8-25 
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MA726 

TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION - The mA726 is a Monolithic Transistor Pair in a high thermal-resistance 
package, held at a constant temperature by active temperature regulator circuitry. The transistor pair 
displays the excellent matching, close thermal coupling and fast thermal response inherent in 
monolithic construction. The high gain and low standby dissipation of the regulator circuit permits 
tight temperature control over a wide range of ambient temperatures. It is intended for use as an 
input stage in very-low-drift dc amplifiers, replacing complex chopper-stabilized amplifiers. It is also 
useful as the nonlinear element in logarithmic amplifiers and multipliers where the highly predictable 
exponential relation between emitter-base voltage and collector current is employed. The device is 
constructed on a single silicon chip using the Fairchild Planar* process. 



ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 

Military (726) 

Commercial (726C) 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 
Supply Voltage 
Internal Power Dissipation 

MAXIMUM RATINGS FOR EACH TRANSISTOR 

Collector-to-Emitter Voltage, VcEO 
Collector-to-Base Voltage, Vcbq 
Collector-to-Substrate Voltage, Vqio 
Emitter-to-Base Voltage, VebO 
Collector Current, \q 



-55°Cto+125°C 

0°Cto+85°C 

-65°Cto+150°C 

300° C 

+ 18V 

500 mW 



30V 
40V 
40V 
5V 
5 mA 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5U 




ORDER INFORMATION 
TYPE PART NO. 



726 
726C 



726HM 
726HC 



EQUIVALENT CIRCUIT 



TEMP ADJ 
O 



Bi O- 



2 
C2 O-r 



Bo O- 



E2 O- 



6_j f wv — t — ^ 

r ' 21kQ 1 



r-li 



Qi <57 



LkQ 



02 08 




*^ 



-ov- 



*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* mA726 



726 
ELECTRICAL CHARACTERISTICS (-55°C < Ta < +125°C, Vs = ±15V, Rgdj = 62kn unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


10mA < Ic < IOOmA, Vce = 5V, Rs < 5012 




1.0 


2.5 


mV 


Input Offset Current 


IC = 10mA,Vce = 5V 




10 


50 


nA 


Ic = 100mA, VcE = 5V 




so 


200 


nA 


Average Input Bias Current 


Ic = 10mA, VcE = 5V 




so 


150 


nA 


IC = 100mA, VcE = 5V 




250 


500 


nA 


Offset Voltage Change 


Ic = IOmA, 5V < Vce < 25V, Rs < lOOkn 




0.3 


6.0 


mV 


Ic = IOOmA, 5V < Vce < 25V, Rs < 10k« 




0.3 


6.0 


mV 


Input Offset Voltage Drift 


ioma < Ic < 100 mA, Vce = 5v, 

Rs < 50n, +25°C < Ta < +125°C 




0.2 


1.0 


mV/°c 


Input Offset Voltage Drift 


iomA < Ic < ioomA, Vce = 5V, 

Rs < 50n, -55°C <Ta < +25°C 




0.2 


1.0 


mV/°c 


Input Offset Current Drift 


Ic = 10mA,Vce = 5V 




10 




pA/°C 


Ic = 100mA, VcE^BV 




30 




pA/°C 


Supply Voltage Rejection Ratio 


IOmA < Ic < lOOjuA, Rs < 5on, 




25 




juV/V 


Low Frequency Noise 


Ic = 10mA, Vce = 5V, Rs < son 

BW = .001 Hz to 0.1 Hz 




4.0 




mVp-p 


Broadband Noise 


Ic = lOjuA, Vce = 5v, Rs < son 

BW = 0.1 Hz to 10kHz 




10 




mVp-p 


Long-term Drift 


lOjuA < Ic < ioomA, Vce = 5v, Rs < son, Ta = 25°c 




5.0 




juV/week 


High Frequency Current Gain 


f = 20MHz, Ic = 100 juA, Vce = sv 


1.5 


3.5 






Output Capacitance 


lE = 0.VcB = 5V 




1.0 




PF 


Emitter Transition Capacitance 


IE = 100mA 




1.0 




PF 


Collector Saturation Voltage 


Ib = 100mA, lc = 1mA 




0.5 


1.0 


V 


726C 
ELECTRICAL CHARACTERISTICS (0°C < Ta < +85°C, Vs = ±15V, Rgdj = 75kn unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


lOjuA < Ic < loOjuA, Vce = sv, Rs < son 




1.0 


3.0 


mV 


Input Offset Current 


Ic = 10mA, VcE = SV 




10 


100 


nA 


Ic = 100mA, VcE = SV 




50 


400 


nA 


Average Input Bias Current 


Ic=10mA, VcE = 5V 




so 


300 


nA 


Ic = 100mA,Vce = 5V 




250 


1000 


nA 


Offset Voltage Change 


Ic = iomA, sv < Vce < 25V, Rs < lookn 




0.3 


6.0 


mV 


Ic = iooma, sv < Vce < 25v, Rs < lOkn 




0.3 


6.0 


mV 


Input Offset Voltage Drift 


Ic = iooma, Vce = sv, Rs < son 




0.2 


2.0 


juV/°C 


Input Offset Current Drift 


Ic = 10mA, VcE = SV 




10 




pA/°C 


IC = 100mA, VcE = 5V 




30 




pA/°C 


Supply Voltage Rejection Ratio 


Ic = 100 mA, Rs = son 




25 




mV/v 


Low Frequency Noise 


Ic = ioma, Vce = sv, Rs < son, 

BW = 0.001 Hz to 0.1 Hz 




4.0 




JuVp-p 


Broadband Noise 


Ic = 1 OmA, Vce = 5V, Rs < son, 

BW = 0.1 Hz to 10 kHz 




10 




mVp-p 


Long-Term Drift 


Ic = iooma, Vce = sv, Rs < son, Ta = 2s°c 




5.0 




juV/week 


High Frequency Current Gain 


f = 20MHz, lc= lOOjuA, VcE = SV 


1.5 


3.5 






Output Capacitance 


Ie = o,vcb = sv 




1.0 




pF 


Emitter Transition Capacitance 


IE = 100mA 




1.0 




pF 


Collector Saturation Voltage 


Ib = 100mA, lc = 1mA 




0.5 


1.0 


V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS* iuA726 



TYPICAL PERFORMANCE CURVES FOR 726 



CURRENT GAIN AS A FUNCTION 
OF COLLECTOR CURRENT 



SUPPLY CURRENT AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES FOR 726C 



CURRENT GAIN AS A FUNCTION 
OF COLLECTOR CURRENT 



SUPPLY CURRENT AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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TYPICAL X100 AMPLIFIER CIRCUIT 
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3018-3018A-3019-3026-3036 
3039-3045-3046-3054-3086 

TRANSISTOR AND DIODE ARRAYS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 



GENERAL DESCRIPTION — Fairchild Transistor and Diode Arrays consist of general purpose integrated circuit devices constructed 
on a single substrate, using the Fairchild Planar* epitaxial process. These arrays are arranged to offer maximum flexibility in circuit 
design for applications from dc to 120 MHz. Excellent transistor and diode matching and temperature tracking allow circuit 
techniques unavailable when using discrete devices. Multiple devices in one package permit a greater packing density and cost saving 
than with individually packaged transistors. 



• PRECISION MONOLITHIC MATCHING 

• DESIGN FLEXIBILITY 

• CUSTOM APPLICATIONS 



PACKAGE OUTLINE 5G 




ORDER INFORMATION 
TYPE PART NO. 

3018/3018A CA3018/CA3018A 



PACKAGE OUTLINE 5E 



.o-jCj, 



6 6 7 

I , . 1 , 1 



Q3J— 08 



3 2 1 10 



ORDER INFORMATION 
TYPE PART NO. 

3036 CA3036 



PACKAGE OUTLINE 6A 




ORDER INFORMATION 

TYPE PART NO. 

3045/3046/3086 CA3045/3046/3086 



PACKAGE OUTLINE 5G 



1 12 11 10 




ORDER INFORMATION 
TYPE PART NO. 

3026 CA3026 



PACKAGE OUTLINE 6A 

9 8 7 




ORDER INFORMATION 
TYPE PART NO. 

3054 CA3054 



PACKAGE OUTLINE 5E 




ORDER INFORMATION 
TYPE PART NO. 

3019 CA3019 



PACKAGE OUTLINE 5G 

3 45 6 7 8 

LkpI L|<jJ Lj<|J 

rt rt E^ 

1 2 11 12 10 f^ I 9 



ORDER INFORMATION 
TYPE PART NO. 

3039 CA3039 
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*Planar is a patented Fairchild process. 



FAIRCHILDLICTRANSISTOR AND DIODE ARRAYS • 30XX SERIES 

301 8/301 8A 

MATCHED MONOLITHIC GENERAL PURPOSE TRANSISTORS 

hpE MATCHED ±10% 

Vbe matched ±2 mV 3018A (±5 mV 3018) 

OPERATION FROM DC TO 120 MHz 

WIDE OPERATING CURRENT RANGE 

3018A PERFORMANCE CHARACTERISTICS CONTROLLED FROM 10 mA TO 10 mA 

LOW NOISE FIGURE - 3.2 dB TYPICAL AT 1 kHz 

FULL MILITARY TEMPERATURE RANGE CAPABILITY (-55 TO +125°C) 



APPLICATIONS 

• General Use in Signal Processing Systems in dc Through VHP 
Range 

• Custom Designed Differential Amplifiers 

• Temperature Compensated Amplifiers 

ABSOLUTE MAXIMUM RATINGS 

Power Dissipation (Note 1 ) 

Any One Transistor 

Total Package 
Temperature Range 

Operating Temperature 

Storage Temperature 
The following ratings apply for each transistor in the device: 

Collector-to-Emitter Voltage, VcEO 

Collector-to-Base Voltage, VcbO 

Collector-to-Substrate Voltage, Vqio (Note 2) 

Emitter-to-Base Voltage, Vebq 

Collector Current, Ic 



3018 

300 mW 
450 mW 

-55°Cto+125°C 
-65° C to +200° C 

15 V 

20 V 

20 V 

5V 

50 mA 



3018A 

300 mW 
450 mW 

-55°Cto+125°C 
-65°Cto+200°C 

15 V 

30 V 

.40 V 

5 V 

50 mA 



ELECTRICAL CHARACTERISTICS FOR 3018/3018A (Ta = 25°C unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. MAX. 


MIN. 


TYP. 


MAX 


UNITS 


Collector Cutoff Current 


'CBO 


VcB= 10 V, lE = 




3018 

0.002 100 




3018A 

0.002 


40 


nA 


Collector Cutoff Current 


'CEO 


VcE= 10 V, Ib = 


- 


See Curve 5 


- 


See Curve 


0.5 


mA 


Collector Cutoff Current Darlington Pair 


•CEOD 


VcE = 10V,Ib = 


- 


- 


- 


- 


5 


mA 


Collector-to-Emitter Breakdown Voltage 


V(BR)CEO 


IC= 1 mA, Ib = 


15 


24 


15 


24 


- 


V 


Collector-to-Base Breakdown Voltage 


V(BR)CBO 


IC= 10mA,Ie = 


20 


60 


30 


60 


- 


V 


Emitter-to-Base Breakdown Voltage 


V(BR)EBO 


Ie = IOmA, Ic = 


5 


7 


5 


7 


- 


V 


Collector-to-Substrate Breakdown Voltage 


V(BR)CIO 


IC= IOmAJcI =0 


20 


60 


40 


60 


- 


V 


Collector-to-Emitter Saturation Voltage 


VCES 


Ib= 1 mA, lc= 10 mA 


- 


0.23 


- 


0.23 


0.5 


V 


Static Forward Current Transfer Ratio 


hFE 


[ IC = 10mA 

VCE = 3V, |lc= 1 mA 

1|C=10mA 


30 


100 
100 
54 


50 
60 
30 


100 
100 

54 


- 


- 


Magnitude of Static-Beta Ratio 
(Isolated Transistors Q-] and Q2) 


VcE = 3 V, Id = IC2 = 1 mA 


0.9 


0.97 


0.9 


0.97 


- 


- 


Static Forward Current Transfer Ratio 
Darlington Pair (Q3 & Q4) 


hPED 


Vpp = 3V /'C = 1niA 
VCE >sv J|^=toOmA 


1500 


5400 


2000 
1000 


5400 
2800 


- 


- 


Base-to-Emitter Voltage 


Vbe 


VrP = 3V |'E= '"^^ 
VCE >sv jig^iomA 


- 


0.715 
0.800 


0.600 


0.715 
0.800 


0.800 
0.900 


V 


Input Offset Voltage 


VbEi 
VbE2 




VCE = 3 V,lE = 1 mA 


- 


0.48 5 


- 


0.48 


2 


mV 


Temperature Coefficient: Base-to- 
Emitter Voltage Qi , Q2 


AVbeI 
AT 


VcE = 3 V,lE = 1 mA 


-1.9 


- 


-1.9 


- 


mV/°C 


Base (Q3)-to-Emitter (Q4) 
Voltage-Darlington Pair 


Vbed 

(V9.1) 


—V {i|:-- 


- 


1.46 
1.32 


1.10 


1.46 
1.32 


1.60 
1.50 


V 


Temperature Coefficient: 
Base-to-Emitter Voltage 
Darlington Pair-Q3,Q4 


i^VbedI 

AT 


VcE = 3V, Ie = 1 mA 


4.4 


- 


4.4 


- 


mV/°C 


Temperature Coefficient: 
Magnitude of Input-Offset Voltage 


IVBE1-VBE2I 

AT 


Vcc = +6 V, Vee = -6 V, 


- 


10 


- 


10 


- 


mV/°C 



NOTES 

1. Derate at 5 mW/°C for T^ > 85° C. 

2. Substrate must be connected to the most negative voltage to maintain normal operation. 
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FAIRCHILDLICTRANSISTOR AND DIODE ARRAYS . SOXXSERiES 



ELECTRICAL CHARACTERISTICS FOR 3018/3018A (Ta = 25°C unless otherwise specified) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Low Frequency Noise Figure NF 


f = 1 kHz, VcE = 3 V. Ic = 100 juA 
Source resistance = 1 kJ2 


- 


3.25 


- 


dB 


Low Frequency, Small-Signal Equivalent Circuit Character 
Forward Current-Transfer Ratio hfe 
Short Circuit Input Resistance hje 
Open Circuit Output Conductance hoe 
Open Circuit Reverse Voltage-Transfer Ratio hpe 


sties: 
f = 1 kHz, VcE = 3 V, Ic = 1 mA 


- 


110 

3.5 

15.6 

1.8x10-4 


- 


/xmho 


Admittance Characteristics: 
Forward Transfer Admittance Yfe 
Input Admittance Yjg 
Output Admittance Yoe 
Reverse Transfer Admittance Yre 


f = 1 MHz, VcE = 3 V, Ic = 1 mA 


- 


31 -j 1.5 

0.3+j 0.04 

0.00 1+j 0.03 

See Curve 


- 


mmho 
mmho 
mmho 
mmho 


Gain-Bandwidth Product fj 


VCE = 3 V, Ic = 3 mA 


300 


500 


- 


MHz 


Emitter-to-Base Capacitance Ceb 


Veb=3V, lE = 


- 


0.6 


- 


pF 


Collector-to-Base Capacitance C^b 


VcB = 3V, lc = 


- 


0.58 


- 


PF 


Collector-to-Substrate Capacitance Cci 


Vci = 3V, lc = 


- 


2.8 


- 


pF 



TYPICAL PERFORMANCE CURVES FOR 3018/3018A 
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COLLECTOR-TO-EMITTER CUTOFF 

CURRENT AS A FUNCTION OF 

AMBIENT TEMPERATURE 

FOR EACH TRANSISTOR 
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STATIC FORWARD CURRENT- 
TRANSFER AND BETA RATIO FOR 

TRANSISTORS Q1, Q2 AS A 
FUNCTION OF EMITTER CURRENT 
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FAIRCHILDLICTRANSISTOR AND DIODE ARRAYS • 30XX SERIES 
TYPICAL PERFORMANCE CURVES FOR 3018/3018A (Cont'd) 



OFFSET VOLTAGE CHARACTERISTIC 

ASA FUNCTION OF 

AMBIENT TEMPERATURE 
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TYPICAL AC CHARACTERISTICS FOR EACH TRANSISTOR 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



3019 

• EXCELLENT DIODE MATCHING - 1 mV TYP. 

• LOW REVERSE LEAKAGE CURRENT - 5 mA TYP. 

APPLICATIONS 

• Modulator 

• Mixer 

• Balanced Modulator 

• Analog Switch 

• Diode Gate for Chopper-Modulator Applications 

ABSOLUTE MAXIMUM RATINGS 

Power Dissipation 

For each Diode 20 mW 
Total For Device 120 mW 

Temperature Range 

Storage Temperature -65° C to +200° C 
Operating Temperature — 55°C to +125°C 

Voltage Between Any Pin and Pin 7 (Note 1) . 18 V 

ELECTRICAL CHARACTERISTICS FOR 3019 (For each diode, Ta = 25°C unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


DC Forward Voltage Drop Vp 


DC Forward Current, 1 p = 1 mA 


- 


0.73 


0.78 


V 


DC Reverse Breakdown Voltage (Any Diode) BV 


DC Reverse Current, Ir = -10 mA 


4.0 


6.0 


- 


V 


DC Reverse Breakdown Voltage Between 

BVo 
any Diode Unit and Substrate ^ 


DC Reverse Current, Ir = -10 mA 


25 


80 


- 


V 


DC Reverse (Leakage) Current Ir 


DC Reverse Voltage, Vr = -4 V 


- 


0.0055 


10 


mA 


DC Reverse (Leakage) Current Between 

tp 
any Diode Unit and Substrate 


DC Reverse Voltage, Vr = — 4 V 


- 


0.010 


10 


ma 


Magnitude of Diode Offset Voltage 
(Difference in DC Forward Voltage 1 2 
Drops of any Two Diode Units) 


DC Forward Current, 1 p = 1 tiA 


- 


1.0 


5.0 


mV 


Single Diode Capacitance Cq 


Frequency, f = 1 MHz 

DC Reverse Voltage, Vr = -2 V 

Frequency, f = 1 MHz 


- 


1.8 


- 


PF 


Diode Quad-to-Substrate 
Capacitance '^^"' 


DC Reverse Voltage, Vr between 
Pins 2,5,6, or 8 of Diode Quad 
and Pin 7 (Substrate) = -2 V 
Pin 2 or 6 to Pin 7 
Pin 5 or 8 to Pin 7 


- 


4.4 
2.7 


- 


PF 
pF 


Series Gate Switching Pedestal Voltage Vs 


See Figure 1 


— 


10 


— 


mV 


NOTE 

1. Substrate (Pin 7) must be connected to the most negative potential. 



8-10 



FAIRCHILDLICTRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



TYPICAL PERFORMANCE CURVES FOR 3019 



DC FORWARD VOLTAGE DROP 

(ANY DIODE) AS A FUNCTION OF 

TEMPERATURE 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



3026/3054 








• LOW INPUT OFFSET VOLTAGE- ±5 mV 










• WIDEBAND OPERATION 










• INDEPENDENTLY ACCESSIBLE INPUTS AND OUTPUTS 










• TWO MATCHED DIFFERENTIAL AMPLIFIERS 










APPLICATIONS 










• Dual Sense Amplifiers 


• Balanced Quadrature Detectors 








• Dual Schmitt Triggers 


• Cascade Limiters 








• Multifunction Combinations — RF/Mixer/Oscillator; Converter/I F 


• Synchronous Detectors 








• IF Amplifiers (Differential and/or Cascode) 


• Pairs of Balanced Mixers 








• Product Detectors 


• Synthexizer Mixers 








• Doubly Balanced Modulators and Demodulators 


• Balanced (Push-Pull) Cascode Amplifiers 






ABSOLUTE MAXIMUM RATINGS <For Each Transistor) 










Power Dissipation (Note 1) 


3054 






3026 


Any One Transistor 


300 mW 






300 mW 


Total Package 


600 mW 






750 mW 


Temperature Range 










Operating Temperature 


-55°Cto+125°C 




0°Cto+85°C 


Storage Temperature 


-65°Cto+200°C 




-25°Cto+85°C 


The following ratings apply for each transistor in the device 










Collector-to-Emitter Voltage, VcEO 








15 V 


Collector-to-Base Voltage, VcbO 








20 V 


Collector-to-Substrate Voltage, VciQ (Note 2) 








20 V 


Emitter-to-Base Voltage, VebO 








5 V 


Collector Current, \q 








50 mA 


ELECTRICAL CHARACTERISTICS FOR 3026/3054 (Ta = 25°C unless otherwise specified) 








PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


For Each Differential Amplifier 












Input Offset Voltage V|o 




- 


0.45 


5 


mV 


Input Offset Current l|0 


VcB = 3V 


- 


0.3 


2 


HA 


Input Bias Current l| 


- 


10 


24 


mA 


Quiescent Operating IC(Q^ ) ^^ •c(Q5) 
Current Ratio 'C(Q2) 'C(Q6) 


'E(Q3) = lE(Q4) = 2mA 


— 


0.98 to 
1.02 


- 


- 


Temperature Coefficient A|V|ol 
Magnitude of Input-Offset Voltage ^j 




- 


1.1 


- 


mV/°C 


For Each Transistor 












DC Forward Base-to- Vbe 


VCB = 3V Ic = 50mA 


- 


0.630 


0.700 




Emitter Voltage 


1 mA 


- 


0.715 


0.800 


v 




3 mA 


— 


0.750 


0.850 


V 




10 mA 


- 


0.800 


0.900 




Temperature Coefficient of Base AVgE 
to-Emitter Voltage ^j 


VcB = 3V, lc=1 mA 


- 


-1.9 


- 


mV/°C 


Collector-Cutoff Current 'CBO 


VcB = 10V, lE = 


- 


0.002 


100 


nA 


Collector-to-Emitter 

Breakdown Voltage v(br)CE0 


IC= 1 mA, Ib = 


15 


24 


- 


V 


Collector-to-Base 

Breakdown Voltage (BR)CBO 


Ic=10mA, lE = 


20 


60 


- 


V 


Collector-to-Substrate 

Breakdown Voltage (BR)CIO 


IC=10mA, Id =0 


20 


60 


- 


V 


Emitter-to-Base Breakdown Voltage V(br)eB0 


Ie= 10 /uA, Ic = 


5 


7 


- 


V 


NOTES 










1. For Ta > 55°C; 3026 derates at 5 mW/°C and 3054 at 6.67 mW/°C 










2. The collector of each transistor of the 3026 and 3054 Is Isolated from 


the substrate by an Integral diode. Subs 


trate must b 


e connect 


3d to the 


most negative voltage to maintain normal operation. 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



ELECTRICAL CHARACTERISTICS FOR 3026/3054 (Continued) (Ta = 25°C unless otherwise specified) 



PARAMETER (See Test Circuits) 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Common-Mode Rejection Ratio ^..^.r, 

X 1- 1- A .x- CMRR 

for Each Amplifier 


Vcc = 12V 


- 


100 


- 


dB 


AGC Range, One Stage AGC 


Vee = -6V 


- 


75 


- 


dB 


Voltage Gain, Single Stage Double-Ended Output Ay 


Vx = -3.3 V 


- 


32 


- 


dB 


AGC Range, Two Stage AGC 


f = 1 kHz 


- 


105 


- 


dB 


Voltage Gain, Two Stage Double-Ended Output Ay 




- 


60 


- 


dB 


Low-Frequency, Small-Signal Equivalent-Circuit Characteristics: 
(for Single Transistor) 

Forward Current-Transfer Ratio hfe 
Short Circuit Input Resistance hjg 
Open Circuit Output Conductance hoe 
Open Circuit Reverse Voltage-Transfer Ratio h^e 


f = 1 kHz, VcE = 3 V, 
IC = 1 mA 


: 


110 

3.5 

15.6 

1.8x10-4 


; 


kn 

/xmho 


1 Noise Figure (for Single Transistor) NF 


f = 1 kHz, VcE = 3 V 


- 


3.25 


- 


dB 


Gain-Bandwidth Product (for Single Transistor) f j 
Admittance Characteristics; Differential Circuit Configuration: 
(for Each Amplifier) 

Forward Transfer Admittance y2'| 
Input Admittance yi i 
Output Admittance y22 
Reverse Transfer Admittance yi2 


VcE = 3V, lc = 3mA 

VcB = 3 V 
Each Collector 
IC «* 1.25 mA 
f = 1 MHz 


- 


550 

-20+j 
0.22+j 0.1 

0.01 +jO 
-0.003+j 


- 


MHz 

mmho 
mmho 
mmho 
mmho 


Admittance Characteristics; Cascode Circuit Configuration: 
(for Each Amplifier) 

Forward Transfer Admittance y2i 
Input Admittance yn 
Output Admittance y22 
Reverse Transfer Admittance yi2 


VcB = 3 V 
Total Stage 
IC «> 2.5 mA 
f = 1 MHz 


- 


68-jO 

0.55+j 

0+j 0.02 

0.004-j 0.005 


- 


mmho 
mmho 
mmho 
Mmho 


Noise Figure NF 


f = 100 MHz 


- 


8 


- 


dB 



TYPICAL PERFORMANCE CURVES FOR 3026/3054 



COLLECTOR-TO-BASE CUTOFF 

CURRENT AS A FUNCTION OF 

AMBIENT TEMPERATURE 

FOR EACH TRANSISTOR 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS . 30XX SERIES 



TYPICAL AC CHARACTERISTICS FOR EACH TRANSISTOR FOR 3026/3054 



GAIN BANDWIDTH PRODUCT (fj) 

ASA FUNCTION OF 

COLLECTOR CURRENT 



NORMALIZED h PARAMETER 

AS A FUNCTION OF 

COLLECTOR CURRENT FOR 

EACH TRANSISTOR 
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ADMITTANCE (Y21) 

ASA FUNCTION OF 
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Ic - COLLECTOR CURRENT - mA 

INPUT ADMITTANCE (Yn) 

ASA FUNCTION OF 

FREQUENCY 
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AS A FUNCTION OF 
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REVERSE TRANSFER 

ADMITTANCE (Y12) 

AS A FUNCTION OF 

FREQUENCY 
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DIFFERENTIAL CONFIGURATION 
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TYPICAL AC CHARACTERISTICS FOR 

FORWARD TRANSFER 
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AS A FUNCTION OF 
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EACH CASCODE AMPLIFIER FOR 3026/3054 
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FAIRCHILDLICTRANSISTOR AND DIODE ARRAYS • 30XX SERIES 
TYPICAL PERFORMANCE CURVES FOR 3026/3054 (Cont'd) 



OFFSET VOLTAGE CHARACTERISTIC 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 

FOR DIFFERENTIAL PAIRS 
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STATIC BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC AND INPUT OFFSET 
VOLTAGE FOR DIFFERENTIAL PAIRS 
AS A FUNCTION OF EMITTER CURRENT 
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INPUT OFFSET CURRENT FOR 

MATCHED DIFFERENTIAL PAIRS 

AS A FUNCTION OF 

COLLECTOR CURRENT 
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COMMON MODE REJECTION 
RATIO 
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Vx - DC BIAS VILTAGE ON PINS 8, 11 - V 



Vx - DC BIAS VOLTAGE ON PINS 8, 1 1 - V 



Vx - DC BIAS VOLTAGE ON PINS 2, 3 AND 8, 1 1 - V 



Vy Vp(. = +12 V 



Vy V-.^ = +12 



Vrr = +12 V 



V||^, » 0.3 V (rnnsi 





Vee = -6 Vcc " +12 V Vgg = -6 V Vcc - *I2 V 

Test setup Test setup 

Pin numbers are shown for 3054 (DIP) only. 



V,M = 1 mV (rms) 




Test setup 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



3036 

• MATCHED TRANSISTOR PERFORMANCE 

• LOW NOISE PERFORMANCE 

• 200 MHz GAIN BANDWIDTH PRODUCT 

APPLICATIONS 

• Stereo Phonograph Preamplifiers 

• Low level Stereo and Single Channel Amplifier Stages 

• Low noise. Emitter-follower Differential Amplifiers 

• Operational Amplifier Drivers 

ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 

Power Dissipation 

Any One Transistor 300 mW 
Total For Array 300 mW 

Temperature Range 

Operating Temperature -55° C to +125°C 
Storage Temperature — 65°C to +200°C 

The following ratings apply for each transistor in the array 

Collector-to-Emitter Voltage, VceO 15 V 
Collector-to-Base Voltage, VcbQ 30 V 
Emitter-to-Base Voltage, VebQ 5 V 
Collector Current, Ic 50 mA 

ELECTRICAL CHARACTERISTICS FOR 3036 (Ta = 25°C unless otherwise specified) 


PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


For Each Transistor (Qi , Q2, Q3, Q4) 
Collector Cutoff Current 'CBO 
Collector Cutoff Current. 'CEO 
Collector-to-Emitter Breakdown Voltage V(br)cE0 
Collector-to-Base Breakdown Voltage V(br)cB0 
Emitter-to-Base Breakdown Voltage V(br)EBO 


VcB = 5 V,lE = 
VcE = 15 V, Ib = 
IC= 1 nnA, Ib = 
IC= 10mA,Ie = 
Ie = 10mA,Ic = 


15 
30 
5.0 


20 
44 
6.0 


0.5 
5.0 


mA 
mA 

V 
V 
V 


For Either Input Transistor (Q-| or Q3) 
Static Forward Current-Transfer Ratio hpE 


Id oi" IC3= I nfiA 


30 


82 


— 


— 


For Either Darlington Pair (Q-\, Q2 or Q3, Q4) 
Emitter-to-Base Breakdown Voltage V(br)EBO(D) 

Static Forward Current-Transfer Ratio hpEjD) 


1 E2 o"" ' E4 = 1 M A 

ICI + IC2 \ 

or 1=1 mA 

IC3+IC4 ) 


10 
1000 


12.6 
4540 


- 


V 


For Each Input Transistor (Q-| or Q3) 
Short Circuit Forward Current-Transfer Ratio hfg 
Short Circuit Input Resistance hje 
Open Circuit Output Conductance hge 
Open Circuit Reverse Voltage-Transfer Ratio h^e 


f = 1 kHz 

ICl or Ic3= 1 mA 


- 


82 

2.6 

7.0 

9.8 X 10-5 


- 


kn 
^mho 


For Either Darlington Pair (Qi, Q2 or Q3, Q4) 
Short Circuit Forward Current-Transfer Ratio hfe(D) 
Short Circuit Input Resistance ^\e(D) 
Open Circuit Output Conductance hoe(D) 
Open Circuit Reverse Voltage-Transfer Ratio h^elD) 


f = 1 kHz 

'CI + 'C2 ] 

or > = 1 mA 

IC3 + IC4 ) 


- 


1300 

82 

108 

2.7 X 10-3 


- 


kn 

iumho 


Noise Voltage E|\| 


f =100Hz 
f = 1 kHz 
f=10kHz 


— 


0.2 
0.05 
0.012 


3.0 
0.3 
0.1 


jLtV (rms) 


\/f(Hz) 


For Either Input Transistor (Q-j or Q3) 
Forward Transfer Admittance yfe 
Input Admittance (Output Short Circuited) yjg 
Output Admittance (Input Short Circuited) yoe 
Reverse Transfer Admittance 
(Input Short-Circuited) ""^ 


f = 50MHz 

Id or IC3 = 2 mA 


- 


0.68 +j 7.9 
4.4 + j 5.95 
1.94 + 12.64 

Negligible 


- 


mmho 
mmho 
mmho 

mmho 


For Either Darlington Pair (Qi , Q2, or Q3, Q4) 
Input Admittance (Output Short Circuited) yie(D) 
Output Admittance (Input Short Circuited) yoe(D) 
Gain-Bandwidth Product fjlD) 


f = 50 MHz 

'CI + IC2 \ 

or =2 mA 

IC3+IC4 


150 


1.71 +i2.8 

3.96 + j 2.6 

200 


- 


mmho 

mmho 

MHz 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



3039 



EXCELLENT DIODE MATCHING - 1 mV TYP. 

REVERSE RECOVERY TIME - 1 ns TYP. 

LOW DIODE CAPACITANCE - 0.65 pF @ Vr = -2 V 



APPLICATIONS 

• Balanced Modulators or Demodulators 

• Ring Modulators 

• High Speed Diode Gates 

• Analog Switches 



ABSOLUTE MAXIMUM RATINGS 

Power Dissipation (See note) 

Any One Diode Unit 

Total for Device 
Temperature Range 

Operating Temperature 

Storage Temperature 
Voltages and Currents 

Peak Inverse Voltage, PIV for: D-] 



D5 
D6 



Peak Diode-to-Substrate Voltage, Vpi for D-| - D5 

(term. 1 ,4,5,8 or 12 to term. 10) 
DC Forward Current, ip 
Peak Recurrent Forward Current, If 
Peak Forward Surge Current, If (surge) 



100 mW 
600 mW 

-55°Cto +125°C 
-65°Cto+200°C 

5 V 

0.5 V 

+20, - 1 V 

25 mA 
100 mA 
100 mA 



ELECTRICAL CHARACTERISTICS FOR 3039 


(For each diode unit, T/\ = 25°C unless otherwise 


specified) 








PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


DC Forward Voltage Drop 


Vf 


IF = 50juA 

1 mA 

3 mA 

10 mA 


- 


0.65 
0.73 
0.76 
0.81 


0.69 
0.78 
0.80 
0.90 


V 
V 
V 
V 


DC Reverse Breakdown Voltage 


BV 


Ir = -10mA 


5.0 


7.0 


- 


V 


DC Reverse Breakdown Voltage 
Between any Diode Unit and Substrate 


BVs 


Ir = -10mA 


20 


- 


- 


V 


DC Reverse (Leakage) Current 


IR 


Vr = -4V 


- 


0.016 


100 


nA 


DC Reverse (Leakage) Current 
Between any Diode Unit and Substrate 


IR 


Vr = -10V 


- 


0.022 


100 


nA 


Magnitude of Diode Offset Voltage 
(Difference in DC Forward Voltage 
Drops of any Two Diode Units) 


iVFi - VF2I 


IF = 1 mA 


- 


0.5 


5.0 


mV 


Temperature Coefficient of IVp^ - Vp^l 


AIVf^-VfjI 
AT 


If = 1 mA 


- 


1.0 


- 


mV/°c 


Temperature Coefficient of Forward Drop 


AVf 
AT 


IF = 1 mA 


- 


-1.9 


- 


mV/°C 


DC Forward Voltage Drop for 
Anode-to-Substrate Diode (Ds) 


Vf 


IF = 1 mA 


- 


0.65 


- 


V 


Reverse Recovery Time 


trr 


If = 10 mA, Ir*= 10 mA 


- 


1.0 


- 


ns 


Diode Resistance 


Rd 


f = 1 kHz, If = 1 mA 


25 


30 


45 


a 


Diode Capacitance 


cd 


Vr = -2 V, If = 


- 


0.65 


- 


pF 


Diode-to-Substrate Capacitance 


Cdi 


Vdi =+4 V, If = 


- 


3.2 


- 


pF 



NOTE: Derate at 5.7 mW/ C for T^ > 55 C. 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS . 30XX SERIES 



TYPICAL PERFORMANCE CURVES FOR 3039 



DC FORWARD VOLTAGE DROP 

(ANY DIODE) AND DIODE OFFSET 

VOLTAGE AS A FUNCTION OF 

DC FORWARD CURRENT 
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Ip - DC FORWARD CURRENT - mA 



DIODE OFFSET VOLTAGE 

(ANY DIODE) AS A FUNCTION OF 

TEMPERATURE 
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DC REVERSE (LEAKAGE) CURRENT 

(DI0DES1,2, 3, 4,5) 

AS A FUNCTION OF 

TEMPERATURE 
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DC FORWARD VOLTAGE DROP 

(ANY DIODE) AS A FUNCTION OF 

TEMPERATURE 
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DC REVERSE (LEAKAGE) CURRENT 
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AND SUBSTRATE AS A FUNCTION OF 

TEMPERATURE 
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AMBIENT TEMPERATURE - °C 



DIODE RESISTANCE 

(ANY DIODE) AS A FUNCTION OF 

DC FORWARD CURRENT 
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Ic - DC FORWARD CURRENT - mA 



DIODE CAPACITANCE 
(DIODES 1,2, 3, 4, 5) 
AS A FUNCTION OF 
REVERSE VOLTAGE 
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DIODE-TO-SUBSTRATE CAPACITANCE 
AS A FUNCTION OF 
REVERSE VOLTAGE 
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DC REVERSE VOLTAGE ACROSS DIODE 



Vr - DC REVERSE VOLTAGE BETWEEN 
PINS 1, 4, 5, 8, OR 12 AND SUBSTRATE (PIN 10) 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS . 30XX SERIES 



3045/3046/3086 



LOW INPUT OFFSET VOLTAGE 
WIDEBAND OPERATION 
LOW NOISE 



APPLICATIONS 

• General Use in all Types of Signal Processing Systems Operating 
Anywhere in the Frequency Range From DC to VHF 

• Custom Designed Differential Amplifiers 

• Temperature Compensated Amplifiers 



ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 
Power Dissipation (Note 1 ) 

AtTA = 25°C 

AtTA = 25°Cto55°C 

AtTA = 25°Cto75°C 
Voltages and Currents 

Collector-to-Emitter Voltage, VcEQ 

Collector-to-Base Voltage, VcbO 

Collector-to-Substrate Voltage, Vqio (Note 2) 

Emitter-to-Base Voltage, VebO 

Collector Current, Ic 
Temperature Range 

Operating Temperature 

Storage Temperature 



3045 



Each Transistor 


Total Package 


300 mW 


750 mW 


300 mW 


750 mW 


15 V 


_ 


20 V 


— 


20 V 


— 


5V 


— 


50 mA 


- 


-55°Cto+125°C 




-65° C to +200° C 





3046/3086 
Each Transistor Total Package 

300 mW 750 mW 

300 mW 750 mW 



15 V 

20 V 

20 V 

5 V 

50 mA 



(3046)0°Cto+85°C 

(3086) -40°Cto+85°C 

-55°Cto+125^C 



ELECTRICAL CHARACTERISTICS FOR 3045/3046/3086 (Ta = 25°C unless otherwise specified) 










PARAMETER 


CONDITIONS 


MIN. 


3045,3046 
TYP. 


MAX. 


MIN. 


3086 

TYP. MAX. 


UNITS 


Collector-to-Base Breakdown Voltage 


V(BR)CBO 


IC= IOmA, Ie = 


20 


60 


_ 


20 


60 


V 


Collector-to-Emitter Breakdown Voltage 


^(BR)CEO 


IC= 1 mA, Ib = 


15 


24 


- 


15 


24 


V 


Collector-to-Substrate Breakdown Voltage 


V(BR)CIO 


IC = IOmA, Ici =0 


20 


60 


- 


20 


60 


V 


EmItter-to-Base Breakdown Voltage 


VfBRIEBO 


Ie = IOmA, Ic = 


5.0 


7.0 


- 


5.0 


7.0 


V 


Collector Cutoff Current 


'CBO 


Vcb= 10 V, lE-O 


- 


0.002 


40 


- 


0.002 100 


nA 


Collector Cutoff Current 


ICEO 


VcE = 10 V, Ib = 


- 


See curve 


0.5 


- 


See curve 5.0 


mA 


Static Forward Current-Transfer Ratio 
(Static Beta) 


hpE 


'C= 10 mA 

VcE = 3 V lc= 1 niA 

IC= IOmA 


40 


100 
100 
54 


- 


40 


100 
100 
54 


- 


Input Offset Current for Matched Pair 
Ql and Q2 ll|Oi - I1O2I 


VcE = 3 V, lc= 1 mA 


- 


0.3 


2.0 


- 


- 


mA 


Base-to-Ennltter Voltage 


Vbe 


VcE = 3V 'E = 1"^A 
VCE >5 V |g=iomA 


- 


0.715 
0.800 


_ 


_ 


0.715 
0.800 


V 


Magnitude of Input Offset Voltage for 
Differential Pair IVgEi - VBE2I 


VcE = 3 V, lc= 1 mA 


- 


0.45 


5.0 


- 


- 


mV 


Magnitude of Input Offset Voltage for 
Isolated Transistors IVgE^ - VBE4I- 
IVBE4-VBE5IJVBE5-VBE3I 


VcE = 3 V, lc= 1 mA 


- 


0.45 


5.0 


- 


- 


mV 


Temperature Coefficient of 
Base-to-Emitter Voltage 


AVbe 
AT 


VcE = 3 V, lc= 1 mA 


- 


-1.9 


- 


-1.9 


mV/°C 


Collector-to-Emitter Saturation Voltage 


VcE(sat) 


Ib= 1 mA, Ic = 10 mA 


- 


0.23 


- 


- 


0.23 


V 


Temperature Coefficient: 
Magnitude of Input-Offset Voltage 


IAV10I 
AT 


VcE = 3 V, lc= 1 mA 


- 


1.1 


- 


- 


- 


mV/°C 



i 



NOTES 

1. 3046 and 3086 derate at 6.67 mW/°C for T p^ > 55°C, 3045 at 8 mW/°C for T^ > 75°C. 

2. Substrate (Pin 13) must be connected to the most negative voltage to maintain normal operation. 
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FAIRCHILD Lie TRANSISTOR AND DIODE ARRAYS . 30XX SERIES 



ELECTRICAL CHARACTERISTICS FOR 3045/3046/3086 (T^ = 25°C unless otherwise specified) (Continued) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Low Frequency Noise Figure 


NF 


f = 1kH2, VcE = 3V, lc = 
Rg = 1 kn 


100mA 


- 


3.25 


- 


dB 


Low Frequency, Small-Signal Equivalent-Circi 


it Characteristics: 












Forward Current-Transfer Ratio 


hfe 








110 






Short-Circuit Input Resistance 
Open-Circuit Output Conductance 


hie 
hoe 


f = 1 kHz, VcE = 3V, \q = 


1mA 





3.5 
15.6 


_ 


kJ2 
jLimho 


Open-Circuit Reverse Voltage-Transfer Ratio 


hre 








1.8x10-4 


- 


- 


Admittance Characteristics: 
















Forward Transfer Admittance 


Yfe 






- 


31 -j 1 .5 


- 


- 


Input Admittance 
Output Admittance 


Yie 
Yoe 


f = 1MHz, VcE = 3V, Ic 


= 1mA 


— 


0.3+j 0.04 
0.001 +j 0.03 


— 





Reverse Transfer Admittance 


Yre 






- 


See curve 


- 


- 


Gain-Bandwidth Product 


fT 


VcE = 3V, lc = 3mA 


300 


550 


- 


- 


Emitter-to-Base Capacitance 


Ceb 


Veb = 3V,Ie = 


- 


0.6 


- 


PF 


Collector-to-Base Capacitance 


^CB 


VcB = 3VJc = 


- 


0.58 


- 


PF 


Collector-to-Substrate Capacitance 


^Cl 


Vcs = 3VJc = 


- 


2.8 


- 


pF 



TYPICAL PERFORMANCE CURVES FOR 3045/3046/3086 



COLLECTOR-TO-BASE CUTOFF 

CURRENT AS A FUNCTION OF 

AMBIENT TEMPERATURE 

FOR EACH TRANSISTOR 
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COLLECTOR-TO-EMITTER CUTOFF 

CURRENT AS A FUNCTION OF 

AMBIENT TEMPERATURE 

FOR EACH TRANSISTOR 
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STATIC FORWARD CURRENT- 
TRANSFER AND BETA RATIO FOR 

TRANSISTORS Q1, Q2 AS A 
FUNCTION OF EMITTER CURRENT 
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INPUT OFFSET CURRENT FOR 

MATCHED TRANSISTOR PAIR 

Q1, Q2 AS A FUNCTION OF 

COLLECTOR CURRENT 
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STATIC BASE-TO-EMITTER VOLTAGE 

AND INPUT OFFSET VOLTAGE 
AS A FUNCTION EMITTER CURRENT 



FOR DIFFERE 
PAIRED ISOL/ 
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BASE-TO-EMITTER VOLTAGE 

CHARACTERISTIC AS A FUNCTION OF 

AMBIENT TEMPERATURE 

FOR EACH TRANSISTOR 
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FAIRCHILDLICTRANSISTOR AND DIODE ARRAYS • 30XX SERIES 



TYPICAL PERFORMANCE CURVES FOR 3045/3046/3086 (Cont'd) 



INPUT OFFSET VOLTAGE FOR 

DIFFERENTIAL PAIR AND PAIRED 

ISOLATED TRANSISTORS AS A 

FUNCTION OF AMBIENT TEMPERATURE 
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NORMALIZED h PARAMETERS 

AS A FUNCTION OF 

COLLECTOR CURRENT 
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GAIN-BANDWIDTH PRODUCT 

AS A FUNCTION OF 

COLLECTOR CURRENT 
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NOISE FIGURE 

AS A FUNCTION OF 

COLLECTOR CURRENT 
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NOISE FIGURE 

AS A FUNCTION OF 
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FORWARD TRANSFER ADMITTANCE 

ASA FUNCTION OF 

FREQUENCY 
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INPUT ADMITTANCE 

AS A FUNCTION OF 

FREQUENCY 
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OUTPUT ADMITTANCE 

AS A FUNCTION OF 

FREQUENCY 
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REVERSE TRANSFER ADMITTANCE 

ASA FUNCTION OF 

FREQUENCY 
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SH3002 

SPDT ANALOG SWITCH 

FAIRCHILD INTEGRATED MICROSYSTEMS 



GENERAL DESCRIPTION - The SH3002 is a SPDT analog switch which consists of a monolithic 
TTL type gate driving a pair of MOS switches. 



INPUTS TTL COMPATIBLE 

LOW FEED THROUGH SPIKES ON THE OUTPUT 



• TYPICAL tQpj 75 ns 



APPLICATIONS 

Series Shunt Choppers 

A/D Conversion Single Pole Double Throw Relays 

Multiplexing 

Scanning 



ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 

Operating Temperature Military (3002) 

Commercial (3002C) 
Maximum Power Dissipation 

at 25°C Case 

at 25°C Ambient 
Maximum Voltages and Current 

VCOM (Pin 8) 

VnQ. VnC (Pins 7 & 9) 

V+ (Pin 10) 

V- (Pin 6) 

'no-'nc 

Vswitch (Pin 4) 



-65°Cto+150°C 

-55°Cto+125°C 

0°Cto+ 70°C 

500 mW 
350 mW 

±12 V 
±12 V 
+11 V 
-22 V 
10 mA 
±6V 



CONNECTION DIAGRAM 
10-LEAD METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 5E 



Vsw 



Vno 




Vnc 



ORDER INFORMATION 
TYPE PART NO. 

3002 SH3002HM 

3002C SH3002HC 
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FAIRCHILD INTEGRATED MICROSYSTEMS • SH3002 



3002 



ELECTRICAL CHARACTERISTICS 



PARAMETERS 


SYMBOL 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


High Switch Drive Voltage 


VSWH 


Ta = 25° C 


1.9 






V 


High Switch Drive Voltage 


VSWH 


Ta = -55° C 


2.2 






V 


High Switch Drive Voltage 


VsWH 


Ta= 125°C 


1.6 






V 


Low Switch Drive Voltage 


VSWL 


Ta = 25°C 






1.1 


V 


Low Switch Drive Voltage 


VSWL 


Ta = -55°C 






1.5 


V 


Low Switch Drive Voltage 


VsWL 


Ta= 125°C 






0.5 


V 


High Switch Input Current 


'SWH 


Vsw = 5.0 V, Vio = 10 V, Ve = -22 V 






2.5 


HA 


Low Switch Input Current 


'SWL 


vsw = V, Vio = 1 1 V, Ve = -20 V 






-1.5 


mA 


Channel "On" Resistance 


Ron/channel 


V8 = GND, l7Orlg = 100MA 




140 


200 


n 


Channel "Off" Leakage 


'off 


V8 = ±10V,V7 = ±10V,V9 = ±10V. 
Ta = 25° C 






25 


nA 


V8 = ±10V,V7 = ±10V,V9 = ±10V, 
Ta=125°C 






1.0 


mA 


Analog Peak Signal Input 


V|N 








±10 


V 


Positive Supply Current 


iio 


Vsw = 4.0V, Vio = 11 V,V6 = -22 V 






8.0 


mA 


Positive Supply Current 


iio 


Vsw = V, Vio = 1 1 V, Vg = -22 V 






8.0 


mA 


Negative Supply Current 


l6 


Vsw = 4.0 V, Vio = 1 1 V, Ve = -22 v 






6.5 


mA 


Turn-on Time (Pin 9) 


ton+ 


See Fig. 1 and 2 




75 


150 


ns 


Turn-off Time (Pin 7) 


toff+ 


See Fig. 1 and 2 




575 


650 


ns 


Turn-on Time (Pin 9) 


ton— 


See Fig. 1 and 3 




75 


160 


ns 


Turn-off Time (Pin 7) 


toff- 


See Fig. 1 and 3 




260 


340 


ns 


Turn-off Time (Pin 9) 


toff+ 


See Fig. 1 and 2 




1.6 


1.9 


MS 


Tur-^-on Time (Pin 7) 


ton+ 


See Fig. 1 and 2 




1.35 


2.0 


MS 


Turn-off Time (Pin 9) 


toff- 


See Fig. 1 and 3 




1.5 


1.7 


MS 


Turn-on Time (Pin 7) 


^on— 


See Fig. 1 and 3 




1.6 


2.5 


MS 



PULSE 
INPUT 



CHANNEL 

OUTPUT 

PIN 9 



PULSE IN O- 



TO SCOPE O- 



SWITCHING TEST CIRCUIT 



1/usi10% ^ tr=tf=25t5ns 



^ "^ 90% 




X 



CHANNEL ' 
OUTPUT 
PIN 9 



I OUTPUT 
TO SCOPE 



/ 



50% 50% ■ 

'on - t„ 



\ 



» +3 V 

-J r- t|-= tf= 25±5ns 
V ^— V 

"T^h— ov 



CHANNEL 

OUTPUT 

PIN 7 



-/ ^^ 



tr = tf = 25 ±5 ns 



»5S y 



Fig. 2 (with +5 V on Pin 8) 



PULSE , 
INPUT 



CHANNEL 
OUTPUT ' 
PIN 7 



i 5i" 

-, '- 50% -^ r- 



tr= tf-25!5ns 
+3 V 



-•*on^ 

Fig. 3 (with -5 V on Pin 8) 
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FAIRCHILD INTEGRATED MICROSYSTEMS • SH3002 



3002C 
ELECTRICAL CHARACTERISTICS 


PARAMETERS 


SYMBOL 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


High Switch Drive Voltage 


VSWH 


Ta = 25° C 


1.9 






V 


High Switch Drive Voltage 


VSWH 


Ta= o°c 


2.0 






V 


High Switch Drive Voltage 


VSWH 


Ta = 70°C 


1.7 






V 


Low Switch Drive Voltage 


VSWL 


Ta = 25° C 






1.1 


V 


Low Switch Drive Voltage 


VSWL 


Ta= o°c 






1.3 


V 


Low Switch Drive Voltage 


VsWL 


Ta = 70° c 






0.8 , 


V 


High Switch Input Current 


'SWH 


Vsw = 5.0 V, Vio = 10 V, Vg = -22 V 






2.5 


mA 


Low Switch Input Current 


'SWL 


Vsw = OV,Vio= 11 V,V6 = -20V 






-1.5 


mA 


Channel "On" Resistance 


Ron/channel 


V8 = GND, l7orl9 = 100MA 




140 


200 


n 


Channel "Off" Leakage 


'off 


V8 = +10V,V7 = ±10V,V9 = ±10V, 
Ta = 25°C 






25 


nA 


V8 = ±10V,V7 = ±10V,V9 = ±10V, 
Ta = 100°C 






1.0 


HA 


Analog Peak Signal Input 


VjIM 








±10 


V 


Positive Supply Current 


iio 


Vsw = 4.0 V, Vio = 1 1 V, V6 = -22 V 






8.0 


mA 


Positive Supply Current 


I10 


Vsw = V, Vio = 1 1 V, Ve = -22 V 






8.0 


mA 


Negative Supply Current 


'6 


Vsw = 4.0 V, Vio = 1 1 V, V6 = -22 V 






6.5 


mA 


Turn-on Time (Pin 9) 


ton+ 


See Fig 


1 and 2 




75 


150 


ns 


Turn-off Time (Pin 7) 


toff+ 


See Fig 


1 and 2 




675 


760 


ns 


Turn-on Time (Pin 9) 


*on— 


See Fig 


1 and 3 




75 


160 


ns 


Turn-off Time (Pin 7) 


toff- 


See Fig 


1 and 3 




320 


400 


ns 


Turn-off Time (Pin 9) 


toff+ 


See Fig 


1 and 2 




1.6 


1.9 


MS 


Turn-on Time (Pin 7) 


^on-l- 


See Fig 


1 and 2 




1.35 


2.0 


MS 


Turn-off Time (Pin 9) 


toff- 


See Fig 


1 and 3 




1.5 


1.7 


MS 


Turn-on Time (Pin 7) 


^on— 


See Fig 


1 and 3 




1.6 


2.5 


MS 
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GLOSSARY 

TRANSISTOR/DIODE ARRAYS/ANALOG SWITCHES 



Admittance Characteristics, Forward Transfer Admittance — 

The ratio of the output current to the input voltage with the 
output short-circuited. 

Admittance Characteristics, Input Admittance — The ratio of 
the input current to the input voltage with the output 
short-circuited. 

Admittance Characteristics, Output Admittance — The ratio of 
the output current to the output voltage with the input 
short-circuited. 

Admittance Characteristics, Reverse Transfer Admittance — 

The ratio of the input current to the output voltage with the 
input short-circuited. 

AGC Range — The amount by which the maximum gain can 
be reduced. 

Average Input Bias Current — The average value of the input 
bias currents. 

Broadband Noise — The equivalent value of the device noise 
over its flat-band frequency range. 

Common-Mode Rejection Ratio — The ratio of the change of 
input offset voltage to the change in input common mode 
voltage causing it. 

DC Forward Voltage Drop — The dc voltage measured 
between anode and cathode at a specified forward current. 

DC Reverse (Leakage) Current — The leakage current flowing 
from cathode to anode at some specified reverse bias voltage. 

Diode Capacitance — The equivalent anode to cathode 
capacitance for a specified bias condition. 

Diode Resistance — The anode to cathode resistance measured 
at some specified bias current. 



Gain Bandwidth Product — The frequency at which the small 
signal ac gain of the device reduces to unity. 

High Frequency Current Gain — The small signal ac current 
gain at a specified frequency. 

IF Noise Figure — The noise figure measured at a specified low 
frequency below the frequency range where the device noise 
figure is essentially flat. 

Input Offset Current — The difference in input currents 
required to give equal output currents from a matched pair 
of devices. 

Input Offset Current Drift — The change in input offset 
current produced by variations in time, voltage or 
temperature. 

Input Offset Voltage — The input voltage differential required 
to give equal output currents from a matched pair of devices. 

Input Offset Voltage Drift — The change in input offset 
voltage produced by variations in time, voltage or temperature. 



Long Term Drift 

respect to time. 



The change in a specified parameter with 



Noise Figure — The common logarithm of the ratio of the 
input signal to noise ratio to the output signal to noise ratio. 

Reverse Recovery Time — The time taken for the reverse 
recovery current to fall to a specified value after removal of 
the reverse bias under specified conditions. 

Static Forward Current Transfer Ratio — The ratio of the dc 
collector current to the corresponding dc base current. 

Supply Voltage Rejection Ratio — The ratio of the change in 
input offset voltage to the change in supply voltage causing it. 
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CONTENTS AND SECTION SELECTOR 



PACKAGE OMTI INKS 



ORDER INFORMATION 



l\/IIL-M-38510 MIL STD ft83 



DICE 



INDUSTRY CROSS RE FFRFNCfc GUIDE 



APPLICAIION INfORMAllON 



9-1 



PACKAGE OUTLINES 



30-Lead Flatpak 



(F)2B 



JEDEC(T0-91) 
1 0-Lead Cerpak 



(F)3F 




r 



.019 
.015 
TYP. 



.006 
.004 



.260 _ 
'.240 



■1 



.260 
.240 



.065 
.050 



»-l 



.024 
TYP. 



NOTES: 

All dimensions in inches 
Leads are gold-plated kovar 
Paclcage weight is 5.0 grams 
Paclcage material is alumina 



NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 



JEDEC (TO-86) 
14- Lead Cerpak 



(F)3I 



24-Lead Flatpak 



(F)3M 




.006 
.004 , 

u 



.025 
TYP. 



.260 
.240" 



.065 
.050 




.028 .005 
.025 .004 



.064 
.045 



'Jzpi 



NOTES 

All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 0.26 gram 

Lead 1 orientation may be either tab or dot 



NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.8 gram 
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PACKAGE OUTLINES 



16-Lead Cerpak 



(F)4L 



JEDEC (TO-99) 



(H)5B 



.019 
.015 
TYP. 

_*_ 



.006 
.004 

_t_ 

T" 



.350 
.250 



3-4 



Htyp. 



.409 
.371 



.350 
.250 



.075 
.060 



.283 
.247 " 



.024 
TYP. 



.040 
MAX. 



.335- 
.305'' 



Seating 



Plane 



^ 



n 



8 Leads 

•019 DIA 
.016'^"*- 



.185 
.165 




.034 
.028 



INSULATING 
STANDOFF - 
SHAPE MAY VARY 

045 

.029 



NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.4 gram 



NOTES 

All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 1.22 gram 

Seven leads through, lead No. 4 connected to case 

15 mil kovar header 



(H)5E 



JEDEC (TO-1 00) 



JEDEC (TO-1 00) 



(H)5F 




INSULATING STANCWFF- 
SHAPE MAY VARY 




INSULATING STANDOFF- 
SHAPE MAY VARY 



NOTES 

All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 1.32 gram 

Ten leads through 

15 mil kovar header 



NOTES 

All dimensions in inches 

Leads- are gold-plated kovar 

Package weight is 1.32 gram 

Nine leads through, lead No. 5 is connected 

to case 
15 mil kovar header 
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PACKAGE OUTLINES 



JEDEC (TO-101) 
without standoff 



(H)5G 



(K)5H 



JEDEC (TO-3) 
except 1 pins on 11 pin circle 




.910 
.850 



1 1 .035 DIA. 
^•^.025 TYP. 



~] Seating 




188 R. 
MAX. 
2 PLACES 



NOTES 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.03 gram 
15 mil kovar header 



NOTES 

All dimensions in inches 



JEDEC (TO-100) 



(H)5U 



JEDEC (TO-8) 



(H)5V 




INSULATING STANDOFF- 
SHAPE MAY VARY 



NOTES 

All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 1.32 gram 

High thermal resistance package 

Ten leads through 

15 mil kovar header 



Seating 



.635 




.565 

.560 
.500 


.260 
.240 


1 1 


_Jl 



Plane 










t 
.040 


t 


12 .019 










MAX. 


.500 
MIN. 


LEADS .016^ 












1 


DIA. 












\ 




NOTES: 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 2.2 grams 
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PACKAGE OUTLINES 



JEDEC (10-78) 



(H)5Z 



JEDEC (TO-1 16) 
14-Lead Hermetic Dual In-line 



(D)6A 




NOTES 

Ail dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.95 gram 
50 mil kovar header 





;^ro " 

A r^ A A A /Sr^ 


1 

271 
.245 

1 


7 1 

8 14 




. |. .065 




- Seating i 



NOTES 

All dimensions In inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate Insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 2.0 grams 



16-Lead Hermetic Dual In-line 



(D)6B 



14-Lead Hermetic Dual In-line 



(D)7A 



^AAAAAAr^ 



'ff 



KJWKJK^K?^ 



' — 


310 , 

290 


















' 




A A A A AAA 



-J L.065 
n r^.045 



J 




NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 2.0 grams 
"The .027/.037 dimension does not apply to 

the corner leads 



NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for a conventional .020 inch 

diameter lead 
Leads are tin-plated kovar 
Package weight is 2.2 grams 
JEDEC TO-1 16 except for package width 
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PACKAGE OUTLINES 



16-Lead Hermetic Dual in-line 



(D)7B 



(P)9A 



JEDEC(T0-116) 
14-Lead Molded Dual In-line 



fSAA^AAr^r^ 



I 



-A ki 




NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignrrient to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 2.2 grams 
The .037/.027 dimension does not apply to 

the corner leads 




NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 gram 



(P)9B 



16-Lead Molded Dual In-line 



(P)9F 



10-Lead Molded Dual In-line 



[h^ r^ f^ r^ /S /^ri 



.065 I 
.045^ 



-A 



,045. 

.035'^ 
.085 
.075 






.550 




.545 

rn r-| n r-1 n 


f 

250 
240 


5 1 

i 

6 10 




U U U U I4I 

_ ^.055 i 

n r.040 — ^ 



.3/32 DIA. 



.080 
.070 




L .320 

.300 


.055 
.065 

i 


J 1 1 L 




ft h 


t 


- 


^.011 
.009 



NOTES 

All dimensions in inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 gram 
"The .037/. 027 dimension does not apply to 

the corner leads 



.037 II .020 
.027~1r~.016 
STANDOFF 
WIDTH 



NOTES: 

All dimensions in inches 

Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are gold-plated kovar 
Package weight is 0.65 gram 
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PACKAGE OUTLINES 



(AP)9H 
Dual In-line Power Package (DIPP) 



(BP)9J 
Dual In-line Power Package (DIPP) 
With Bracket Heat Sink 




L .310 . 

.290 




/.-_..^a 


.020 
.010 




\ 7 


1 








t 

.011 
.009 



^.020 
.016 



NOTES: 

All dimensions in inches 

Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Copper slug 




NOTES: 

All dimensions in inches 

Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Copper slug and tin-plated copper bracket 



(T)9T 



8-Lead Molded Dual In-line 



JEDEC (TO-39) 



(H)CS 




.050 

NOM. 3» NOM. 
TYP. TYP. 6 PLCS. 
2 PLCS. 



NOTES 

Alt dimensions in inches 

Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Package weight is 0.6 gram 
Leads are tin or gold-plate kovar 




NOTES: All dimensions in inches 

Leads are gold-plated over nickel-flash on steel 
Lead No. 3 connected to case 
Low thermal resistance 
Package weight is 0.76 gram 
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PACKAGE OUTLINES 



JEDEC (TO-220) 
Molded Power Package 



(U)GH 



(K)GJ 



JEDEC (TO-3) 




.325 
.250 



U .840 ^ 

r .805 1 



.135 
MAX. 



.312t^*«'''^™ 

J r 




NOTES: 

All dimensions in inches 

Mounting tab is electrically connected to 

COMMON 
Package is molded with nickel plated copper 

tab and leads 
Package weight is 2.1 grams 



NOTES 

All dimensions in inches 

Leads 1 and 2 electrically isolated from case 

Case is third electrical connection 

(COMMON) 
Leads are gold-plated copper cored kovar 
Package weight. is 7.4 grams 
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ORDER INFORMATION 



A simplified ordering procedure for Fairchild linear integrated circuits is introduced with the publication of this catalog. 
Three basic units of information are contained in the new code. 



741 D 



Device Type Package Type Temperature Range 

DEVICE TYPE 
This group of alpha numeric characters defines the data sheet which specifies the device functional and electrical characteristics. 

PACKAGE TYPE 

One letter represents the basic package style. 

D = Dual In-line Package (Hermetic) K = Metal Power Package (TO-3 Outline) 

F = Flatpak (Hermetic) P = Dual In-line Package (Molded) 

H = Metal Can Package T = Mini DIP 

J = Metal Power Package (TO-66 Outline) U = Power Package (Molded, TO-220 Outline) 

Different outlines exist within each package style to accommodate various die sizes and number of leads. Specific dimensions 
for each package can be found in the PACKAGE OUTLINES section of this catalog. 

TEMPERATURE RANGE 

Two basic temperature grades are in common use: 

C = Commercial/Industrial/Consumer M = Military 

0°C to +70/75°C -55°C to +1 25°C 

-20°C to +85°C -55°C to + 85°C 

-40°C to +60°C 
-40°C to +85°C 

Exact values and conditions are indicated on the individual data sheets. 

EXAMPLES 

1. 710FM 

This number code indicates a juA710 Voltage Comparator in a flatpak with military temperature rating capability. 

2. 725EHC 

This number code indicates a jUA725 Instrumentation Operational Amplifier, electrical option E, in a metal can with a 
commercial temperature rating capability. 

DEVICE IDENTIFICATION/MARKING 

All Fairchild standard catalog linear circuits will be marked as the following example: 



710DC 
F Date Code 



All second sourced items will be identified and marked with the original manufacturer's part number/order code: 



SN75107J 
F Date Code 



UNIQUE 38510 PROCESSING 

Additional processing to Fairchild Unique 38510 specifications is indicated by noting the appropriate requirements (QB, 
QC) after the standard order code. 

Detailed ordering procedures are provided in the OEM price list. (Also see page 11-1 ). 

OLD ORDER CODES 

Devices may continue to be purchased against old order codes (Example: U5R7723393; how 723HC). However, all products 
will be marked with new order codes unless otherwise specified. 
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MIL-M-38510/MIL-STD-883 



Fairchild Analog Products has within it a unique "company" totally dedicated to the processing of Hi-Rel parts. This 
company is complete with marketing, production, engineering, production control and quality assurance functions designed 
specifically to serve the special needs of the Hi-Rel customer. 

Our standard Hi-Rel process flow is MIL-M-38510. Fairchild maintains an inventory of MIL-M-38510 Class B processed 
parts. 

Where an approved JAN slash specification exists (i.e. M38510/101) inventory is maintained for the JAN Class B part 
(i.e. JAN M38510/10101 BGC). 

Where an approved slash specification does not exist product is processed per Fairchild's UNIQUE 38510 program Class B 
and inventoried. This UNIQUE 38510 inventory is available for processing to specific customer drawings or may be ordered 
directly from one of the standard processing options listed below. 



UNIQUE 38510 CLASS CODES: 

QB = MIL-M-38510 Class B Process Flow 
QC = MIL-M-38510 Class C Process Flow 



Number Options: 
OPTION 1 
OPTION 2 
OPTION 3 
OPTION 4 
OPTION 5 
OPTION 6 
OPTION 7 



These options apply to operations performed on each unit delivered: 

Lead form to dimensions in detail specification, followed by hermetic seal tests. 

Hot solder dip finish. 

Read and record critical parameters before and after burn-in. 

Initial qualification. Group B & C quality conformance not required. 

Radiographic inspection shall be performed on all devices. 

Special marking required. 

Non-conforming variation - - refer to procurement documents for details (must be negotiated with 

factory.) 



Letter Options: These options apply once per Purchase Order or line item and are considered Test Charges: 

OPTION A Group B testing shall be performed on customer's parts. 

OPTION B Group C testing shall be performed on customer's parts. 

OPTION C Generic data to be supplied from the latest completed lot. 



The UNIQUE 38510 general specification and the detailed slash specifications are available upon request. 
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DICE POLICY 



GENERAL INFORMATION 

Fairchild linear integrated circuits, constructed using the Fairchild Planar* epitaxial process, are available in dice form 
incorporating these features: 

• Commercial or Military Selection (Military Limits Probed at 25°C) 

• MIL-STD-883, Method 2010.1, Condition B Visual 

• Gold Backing 

• Glass Passivation 

• Protective Packaging 

ELECTRICAL CHARACTERISTICS 

Each die is electrically tested at 25 C to guaranteed commercial dc parameters. 

Military grade die are similarly selected and defined as the 25*'C dc military data sheet limits probed at 25*'C. 

QUALITY ASSURANCE 

All Fairchild linear dice are 100% visually inspected and conform to MIL-STD-883, Method 2010.1, Condition B. In 
addition, quality control visually inspects the dice to a given sampling plan. 

Each die is gold backed to aid die attach. For protection in handling and assembly, each die has a glass passivation coating 
with only the bonding pads exposed. 

SHIPPING PACKAGES 

Linear dice are packaged in containers with an anti-static sheet inserted between the lid and the dice. This sheet guards 
against electrostatic damage during shipment and storage. 

The clear plastic carrier allows visual inspection of ail the packaged dice. Each carrier is heat sealed within a transparent bag. 
A small piece of dehydrator paper with humidity indicating color is inserted in each bag prior to sealing. 

ORDER INFORMATION 

The minimum order quantity is in 25 piece multiples of value greater than $250.00 per line item of commercial grade die. 
For ordering information and pricing on military grade die, contact your local Fairchild distributor or Fairchild sales office. 

Each linear integrated circuit die has a unique order code which describes the device type, the dice designation and type of 
electrical tests performed. The dice designation is denoted by an "X" and is substituted for the package code. Examples 
follow: 

Generic Type Order Code 

741C** 741XC 

3045 CA3045X 

75450 SN75450X 

101A LM101AX 

**Some device types imply a military or commercial range by the generic type. Where this does not occur the suffix should be: 

XM Military Grade Die 

or XC Commercial Grade Die 

SPECIAL CHIP PROCESSING 

If there is a need for additional testing or processing, Fairchild will negotiate with the customer to meet his requirements. 

PRODUCT AVAILABLE IN DICE FORM 

Please refer to FSC OEM Price List for product available in die form. 

*Planar is a patented Fairchild process. 
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CONTENTS AND SECTION SELECTOR 



INnUSIHN Ch'DSS \U I [ hM NO liUIDh 



AI'fM ICAIION INfOMMAIION 



13 1 



LINEAR CROSS REFERENCE GUIDE 



MOTOROLA 
DEVICE ORDER NUMBER FORMAT 



MC 

I 



MANUFACTURER 
IDENTIFICATION 



14 

I 



58 

i_ 



TEMPERATURE 
RANGE 



DEVICE 
TYPE 



PACKAGE 
TYPE 



PACKAGE CROSS REFERENCE 



PACKAGE 



MOTOROLA 



FAiRCHILD 



Dual In-line HERMETIC 
Dual In-line MOLDED 
Flatpak 
TO-5 Can 



L 
P 
F 
G,R 



TEMPERATURE RANGE CROSS REFERENCE 



TEMPERATURE RANGE* MOTOROLA 



FAIRCHILD 



COMMERCIAL 
MILITARY 



13,14 
15 



+ See Order Information for values 





* FAIRCHILD 


*FAIRCHILD 




♦FAIRCHILD *FAIRCHILD 




•FAIRCHILD 


*FAIRCHILD 


MOTOROLA 


DIRECT 


FUNCTIONAL 


MOTOROLA 


DIRECT FUNCTIONAL 


MOTOROLA 


DIRECT 


FUNCTIONAL 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


MC943 


SH2001" 




MCI 466 


MA723C 


MCI 596 


MA796 




MCI 303 




MA749C 


MCI 469 


MA723C 


MC1709 


MA709 




MCI 304 


MA732C 




MCI 488 


961 6C 


MC1710 


MA710 




MC1305 




MA732C 


MCI 489 


961 7C 


MC1711 


MA711 




MCI 307 


MA767C 




MCI 496 


MA796C 


MC1712 


MA702 




MC1310 




iuA758C 


MCI 509 


MA733 


MC1723 


mA723 




MCI 326 




MA746C 


MC1510 


MA733 


MC1741 


mA741 




MCI 328 




MA746C 


IV1C1514 


MA711 


MCI 748 


mA748 




MCI 339 




MA749C 


MC1519 


MA733 


MC75107A 


751 07 A 




MCI 350 




MA757C 


MC1520 


101 


MC75108A 


751 08A 




MC1351 




3065 


MCI 525 


MA730 


MC75109 


75109 




MCI 352 




MA757C 


MC1526 


MA730 


MC75110 


75110 




MCI 353 




MA757C 


MCI 529 


MA730 


MC75325 


75325 




MCI 355 




3065 


MCI 530 


MA702 


MC55107A 


551 07A 




MCI 357 


2136 




MC1531 


MA702 


MC55108A 


55 108 A 




MCI 358 


3065 




MCI 533 


101 


MC55109 


55109 




MC1364 


3064 




MCI 535 


MA749 


MC55110 


55110 




MCI 370 


MA780C 




MCI 536 


MA741 


MFC4060 




MA723 


MCI 371 


MA781C 




MCI 537 


MA749 


MFC6010 




MA703 


MC1410 




MA733C 


MCI 539 


101 


MFC8000 




MA739 


MC1414 




MA711C 


MCI 540 


7525 


MFC8001 




MA739 


MCI 420 




MA733C 


MC1541 


7524 


MFC8002 




MA739 


MCI 429 




MA730C 


MCI 543 


7524 


MFC8030 




MA703 


MCI 430 




MA702C 


MCI 545 


MA733 


MFC8040 




MA791 


MC1431 




MA702C 


MCI 546 


MA733 


MFC8070 




juA742 


MC1433 




301 


MCI 550 


MA757 


MLM101A 


101A 




MCI 435 




MA749C 


MCI 552 


MA715 


MLM105 


105 




MCI 436 




301 


MCI 553 


MA715 


MLM107 


107 




MCI 437 




MA749C 


MC1556 


MA725 


MLM109 


109 




MCI 438 




MA749C 


MC1558 


1558 


MLM201 


201 




MCI 439 




301 


MCI 560 


JUA723 


MLM205 


205 




MCI 440 




7525 


MC1561 


MA723 


MLM207 


207 




MCI 441 




7524 


MC1563 


MA723 


MLM209 


209 




MCI 445 




MA733C 


MCI 566 


MA723 


MLM301 


301 




MCI 446 




MA733C 


MCI 569 


iuA723 


MLM305 


305 




MCI 456 




MA725C 


MC1580 


9615 


MLM307 


307 




MCI 458 


1458 




MCI 582 


9614 


MLM309 


309 




MCI 460 




MA723C 


MCI 583 


9615 








MCI 461 




MA723C 


MCI 584 


9615 








MCI 463 




MA723C 


MC1590 


MA757 









"See specific data sheet for complete order part number. 
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NATIONAL 



DEVICE ORDER NUMBER FORMAT 



LM 



MANUFACTURER 
IDENTIFICATION 



TEMPERATURE 
RANGE 



01 



DEVICE 
TYPE 



PACKAGE 
TYPE 



PACKAGE CROSS REFERENCE 



PACKAGE 


NATIONAL 


FAIRCHILD 


Dual In-line HERMETIC 


D,J 


D 


Dual In-line MOLDED 


N 


T,P 


Flatpak 


F,W 


F 


TO-3 Can 


K 


K 


TO-5 Can 


H,G 


H 



TEMPERATURE RANGE CROSS REFERENCE 



TEMPERATURE RANGE* NATIONAL FAIRCHILD 



COMMERCIAL 
MILITARY 



3,2 
1 



+ See Order Information for values 





*FAtRCHILD *FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 


NATIONAL 


DIRECT FUNCTIONAL 


NATIONAL 


DIRECT 


FUNCTIONAL 


NATIONAL 


DIRECT 


FUNCTIONAL 




REPLACEMENT EQUIVALENT 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


DM7820 


9615 


LM100 




MA723 


LM304 


304 




DM7820A 


9615 


LM101 


101 




LM305 


305 




DM7822 


9617 


LM101A 


101A 




LM306 




MA710C 


DM7830 


9614 


LM102 


102 




LM307 


307 




DM7831 


9614 


LM104 


104 




LM308 


308 




DM7832 


9614 


LM105 


105 




LM308A 


308A 




DM8820 


9615 


LM106 




MA760 


LM309 


309 




bM8820A 


9615 


LM107 


107 




LM310 


310 




DM8822 


9617 


LM108 


108 




LM311 


311 




DM8830 


9614 


LM108A 


108A 




LM312 




MA776C 


DM8831 


9614 


LM109 


109 




LM316 




MA740C 


DM8832 


9614 


LM110 


110 




LM316A 




MA740C 


LH0002 


MA791 


LM111 


111 




LM318 




MA772C 


LH0002C 


MA791C 


LM112 




MA776 


LM 320-05 




MA78N05 


LH0020 


MA725 


LM118 




MA772 


LM340-05 


MA7805C 




LH0020C 


MA725C 


LM119 




MA760 


LM340-06 


MA7806C 




LH0021 


MA791 


LM120 


MA78NO0 




LM340-08 


MA7808C 




LH0021C 


MA791C 


LM121 




MA727 


LM340-12 


MA7812C 




LH0041 


MA791 


LM160 


MA760 




LM340-15 


MA7815C 




LH0041C 


MA791C 


LM161 




MA760 


LM340-18 


MA7818C 




LH0042 


MA740 


LM200 




MA723C 


LM 340-24 


MA7824C 




LH0042C 


MA740C 


LM201 


201 




LM350 


75325 




LH0052 


MA740 


LM202 


202 




LM376 


376 




LH0052C 


MA740C 


LM204 


204 




LM709 


MA709 




LH101 


107 


LM205 


205 




LM709A 


MA709A 




LH201 


207 


LM206 




MA710C 


LM709C 


MA709C 




LH2101A 


101A 


LM207 


207 




LM710 


MA710 




LH2201A 


201A 


LM208 


208 




LM710C 


MA710C 




LH2301A 


301 A 


LM208A 


208A 




LM711 


MA711 




LH2108 


108 


LM209 


209 




LM711C 


MA711C 




LH2208 


208 


LM210 


210 




LM723 


MA723 




LH2308 


308 


LM211 


211 




LM723C 


MA723C 




LH2110 


110 


LM216 




MA740 


LM725 


MA725 




LH2210 


210 


LM216A 




MA740 


LM725A 


MA725A 




LH2310 


310 


LM218 




MA772 


LM725C 


MA725C 




LH2111 


111 


LM219 




MA760 


LM733 


MA733 




LH221 1 


211 


LM219 




MA760 


LM733C 


MA733C 




LH2311 


311 


LM300 




MA723 


LH740A 


MA740 




LH 24250 


MA776 


LM301A 


301 A 




LH740AC 


MA740C 




LH24250C 


MA776C 


LM302 


302 




LM741 


mA741 





"See specific data sheet for complete order part number. 
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NATIONAL (Cont'd) 





•FAIRCHILD 


*FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 


NATIONAL 


DIRECT 


FUNCTIONAL 


NATIONAL 


DIRECT 


FUNCTIONAL 


NATIONAL 


DIRECT 


FUNCTIONAL 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


LM741C 


MA741C 




LM4250 


I1A776 




LM7539 




7524 


LM747 


MA747 




LM4250C 


MA776C 




LM75325 


75325 




LM747C 


MA747C 




LM7520 




7524 


LM75450A 


75450A 




LM748 


MA748 




LM7521 




7524 


LM75451A 


75451 A 




LM748C 


juA748C 




LM7522 




7524 


LM75452 


75452 




LM1488 




9616 


LM7523 




7524 


Ll\/175453 


75453 




LM1489 




9617 


LM7524 


7524 




LM75454 


75454 




LM1489A 




9617 


LM7525 


7525 




LMDAC-01 




MA722 


LM1414 




MA711C 


LM7528 


7528 




NH00011 


SH2001 




LM1458 


1458 




LM7529 


7529 




NH00011CN 


SH2002 




LM1514 




MA711 


LM7534 


7534 




NH00013 


SH0013 




LM1558 


1558 




LM7535 
LM7538 


7535 


7524 
7524 


NH00016 
NH00017 
NH00018 


SH2200 
SH2200 
SH2200 





RCA 



PACKAGE CROSS REFERENCE 



PACKAGE 


RCA 


FAIRCHILD 


Dual In-line HERMETIC 


D 


D 


Dual In-line MOLDED 


E 


P 


TO-5 Can MOLDED 


T 


H 


DICE 


H 


X 



DEVICE ORDER NUMBER FORMAT 


CA 

1 


3045 

1 




MANUFACTURER 
IDENTIFICATION 




DEVICE 
TYPE 



""FAIRCHILD «FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 


RCA DIRECT FUNCTIONAL 


RCA 


DIRECT 


FUNCTIONAL 


RCA 


DIRECT 


FUNCTIONAL 


REPLACEMENT EQUIVALENT 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


CA3000 


MA702 


CA3033 




MA709 


CA3067 


3067 




CA3001 


JUA733 


CA3033A 




MA709 


CA3070 


MA780 




CA3002 


MA703 


CA3035 




MA739 


CA3071 


MA781 




CA3004 


MA703 


CA3036 


3036 




CA3072 


MA746 




CA3005 


MA703 


CA3037 




MA709 


CA3075 


3075 




CA3006 


MA703 


CA3037A 




MA709 


CA3076 


3076 




CA3007 


MA716 


CA3038 




MA709 


CA3078 




MA776 


CA3008 


MA702 


CA3038A 




MA709 


CA3079 




MA742 


CA3008A 


MA702 


CA3039 


3039 




CA3085 




MA723 


CA3010 


MA702 


CA3040 




MA733 


CA3085A 




MA723 


CA3010A 


JLIA702 


CA3041 




3065 


CA3085B 




MA723 


CA301 1 


MA753 


CA3042 




3065 


CA3086 


3086 




CA3012 


MA753 


CA3043 




3065 


CA3088 




MA720 


CA3013 


MA753 


CA3044 


3064 




CA3089 




3075 


CA3014 


MA753 


CA3045 


3045 




CA3090 




MA758 


CA3015 


MA702 


CA3046 


3046 




CA3091 




MA795 


CA3015A 


MA702 


CA3047 




MA709 


CA3118 




3018 


CA3016 


MA702 


CA3048 




MA749 


CA3118A 




3018 


CA3016A 


MA702 


CA3048H 




MA749 


CA3146 




3046 


CA3018 


3018 


CA3050 




MA730 


CA3146A 




3046 


CA3018A 


301 8A 


CA3051 




MA730 


CA3458 


1458 




CA3019 


3019 


CA3052 




MA739 


CA3541 




7524 


CA3021 


MA757 


CA3053 




MA703 


CA3558 


1558 




CA3022 


MA757 


CA3054 


3054 




CA3741C 


MA741C 




CA3023 


MA757 


CA3058 




MA742 


CA3741 


MA741 




CA3026 


3026 


CA3059 




MA742 


CA3747C 


MA747C 




CA3028 


MA703 


CA3060A 




MA739 


CA3747 


MA747 




CA3028A 


MA703 


CA3060B 




MA739 


CA3748C 


juA748C 




CA3029 


MA702 


CA3060 




MA739 


CA3748 


MA748 




CA3029A 


MA702 


CA3064 


3064 




CA6741 


MA741 




CA3030 


MA702 


CA3065 


3065 










CA3030A 


MA702 


CA3066 


3066 











See specific data sheet for complete order part nunnber. 
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SIGNETICS 



DEVICE ORDER NUMBER FORMAT 
NE 



TEMPERATURE 
RANGE 



501 

I 



DEVICE 
TYPE 



PACKAGE 
TYPE 



PACKAGE CROSS REFERENCE 



TEMPERATURE RANGE CROSS REFERENCE 



PACKAGE 


SIGNETICS 


FAiRCHILD 


Dual In-line HERMETIC 


F,l 


D 


Dual In-line MOLDED 


A,B 


P 


Mini DIP 


V 


T 


Flatpak 


W,Q 


F 


TO-3 Can 


DA 


K 


TO-5 Can 


DB,K,T 


H 



TEMPERATURE RANGE* 


SIGNETICS 


FAIRCHILD 


COMMERCIAL 
MILITARY 


NE,N 
SE,S 


C 

M 



+ See Order Information for values 





*FAIRCHILD 


*FAIRCHILD 




*FAiRCHILD 


*FAiRCHILD 




*FAIRCHiLD 


*FAIRCHILD 


SIGNETICS 


DIRECT 


FUNCTIONAL 


SIGNETICS 


DIRECT 


FUNCTIONAL 


SIGNETICS 


DIRECT 


FUNCTIONAL 




REPLACEMENT 


EQUIVALENT. 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


501 




mA733 


MA711 


MA711 




75451 




75451 A 


510 




MA730 


MA723 


MA723 




75451 A 


75451 A 




511 




3045 


MA733 


MA733 




LM101 


101 




515 




MA730 


MA740 


MA740 




LM107 


107 




516 




mA740 


MA741 


MA741 




LM108 


108 




518 




mA711 


MA747 


MA747 




LM109 


109 




526 




mA710 


MA748 


MA748 




LM201 


201 




527 




MA760 


5556 




MA776 


LM207 


207 




528 




7524 


5558 


1458 




LM209 


209 




529 




MA760 


7520 




7524 


LM301 


301 




531 




MA715 


7521 




7524 


LM307 


307 




533 




mA776 


7522 




7524 


LM308 


308 




536 




mA740 


7523 




7524 


LM309 


309 




537 




MA725 


7524 


7524 




8T13 


8T13 




550 




mA723 


7525 


7525 




8T14 


8T14 




592 




MA733 


75450 




75450A 


8T23 


8T23 




MA709 


mA709 




75450A 


75450A 




8T24 


8T24 




mA710 


mA710 

















See specific data sheet for complete order part number 



SPRAGUE 



DEVICE ORDER NUMBER FORMAT 



ULN 



MANUFACTURER 
IDENTIFICATION 



2120 

I 

DEVICE 
TYPE 



N 



PACKAGE 
TYPE 



PACKAGE CROSS REFERENCE 




PACKAGE 


SPRAGUE 


FAIRCHILD 


Dual In-Line MOLDED 
TO-5 Can 


A.N 
K,W 


P 
H 





*FAIRCHILD 


* FAIRCHILD 




*FAIRCHILD 


*FAIRCHILD 




*FAIRCHILD 


•FAIRCHILD 


SPRAGUE 


DIRECT 


FUNCTIONAL 


SPRAGUE 


DIRECT 


FUNCTIONAL 


SPRAGUE 


DIRECT 


FUNCTIONAL 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


ULN2111 


2136 




ULN2124 


MA780 




ULN2136 


2136 




ULN2113 




3065 


ULN2126 


MA739 




ULN2165 


3065 




ULN2114 


MA746 




ULN2127 


MA781 




ULX2205 




MA706 


ULN2120 


MA732 




ULN2128 


MA767 




ULX2211 




MA704 


ULN2121 




MA767 


ULN2129 




3075 


ULX2275 




MA705 


ULN2122 




mA732 


ULN2131 


MA753 




ULX2277 


juA705 





*See specific data sheet for complete order part number. 
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TEXAS INSTRUMENTS 



MANUFACTURER 
IDENTIFICATION 



DEVICE ORDER NUMBER FORMAT 

SN 75 450 N 

I I 1 i_ 



TEMPERATURE 
RANGE 



DEVICE 
TYPE 



PACKAGE 
TYPE 



PACKAGE CROSS REFERENCE 



PACKAGE 


T.I. 


FAIRCHILD 


Dual In-line HERMETIC 


J 


D 


Dual In-line MOLDED 


N 


P 


Mini DIP 


P 


T 


Flatpak 


H,U,Z,W 


F 


TO-5 Can 


L 


H 



TEMPERATURE RANGE CROSS REFERENCE 



TEMPERATURE RANGE* 



T.I. 



FAIRCHILD 



COMMERCIAL 
MILITARY 



75,72 
55,52 



+ See Order Information for values. 





♦FAIRCHILD 


•FAIRCHILD 




♦FAIRCHILD 


♦FAIRCHILD 




♦FAIRCHILD 


♦FAIRCHILD 


T.I. 


DIRECT 


FUNCTIONAL 


T.I. 


DIRECT 


FUNCTIONAL 


T.I. 


DIRECT 


FUNCTIONAL 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 




REPLACEMENT 


EQUIVALENT 


SN52101A 


101A 


MA710 


SN72810 




MA710C 








SN52107 


107 




SN72811 




MA711C 


SN75454 


75454 




SN52510 




MA710 


SN72820 




MA734C 


SN 75460 


75460 




SN 52558 


1558 




SN7510 




MA733C 


SN75461 


75461 




SN52702 


MA702 




SN7511 




MA733C 


SN 75462 


75462 




SN52709 


MA709 




SN7512 




MA733C 


SN75463 


75463 




SN52709A 


MA709A 




SN7514 




MA733C 


SN 75464 


75464 




SN52710 


MA710 




SN7520 




7524 


SN 76001 




MA706C 


SN52711 


MA711 




SN7521 




7524 


SN76003 




MA706C 


SN52720 




MA711 


SN7522 




7524 


SN 76005 




MA706C 


SN52733 


MA733 




SN7523 




7524 


SN76010 




MA706C 


SN52741 


MA741 




SN7524 


7524 




SN76013 




MA706C 


SN 52747 


MA747 




SN7525 


7525 




SN 76050 




MA706C 


SN52748 


MA748 




SN7526 




7524 


SN76104 


MA732C 




SN52770 




MA740 


SN7527 




7524 


SN76105 




MA732C 


SN52771 




MA740 


SN7528 




7524 


SN76107 


MA767C 




SN52810 




MA710 


SN7529 




7524 


SN76110 


MA767C 




SN52811 




MA711 


SN75100L 




9615 


SN76131 


MA739C 




SN52820 




MA734 


SN75107A 


75107A 




SN76149 


MA749C 




SN5510 




MA733 


SN75108A 


75108A 




SN76177 


MA705C 




SN5511 




MA733 


SN75109 


75109 




SN 76242 


MA780C 




SN5512 




MA733 


SN75110 


75110 




SN76243 


MA781C 




SN5514 




MA733 


SN75114 


9614C 




SN 76246 


MA746C 




SN55107A 


551 07 A 




SN75115 


961 5C 




SN76266 


3066 




SN55108A 


551 08 A 




SN75150 




961 6C 


SN 76267 


3067 




SN55109 


55109 




SN75152 


9627C 




SN76350 




MA720C 


SN55110 


55110 




SN75154 




961 7C 


SN76550 




MA723C 


SN70024 




MA706C 


SN75182 




9615 


SN76552 




MA723C 


SN72301A 


301 




SN75183 




9614 


SN76553 




MA723C 


SN72307 


307 




SN75232 


7534 




SN 76564 


3064 




SN72400 




MA723C 


SN75233 


7525 




SN 76603 


MA703C 




SN72510 




MA710C 


SN75234 


75234 




SN76619 




MA703C 


SN72558 


1458 




SN75235 


75235 




SN76630 


MA786C 




SN72702 


MA702C 




SN75238 




7524 


SN76640 




3065 


SN72709 


MA709C 




SN 75239 




7524 


SN76642 




3075 


SN72710 


MA710C 




SN75324 




75325 


SN76643 


2136 




SN72711 


MA711C 




SN75325 


75325 




SN76660 




3065 


SN72720 




MA711C 


SN75326 




75325 


SN 76665 


3065 




SN72733 


MA733C 




SN75327 




75325 


SN 76666 


3066 




SN72741 


MA747C 


X 


SN 75450 




75450A 


SN76670 




3065 


SN72748 


MA748C 




SN75451 




75451 A 


SN76675 


3075 




SN72770 




MA740C 


SN75452 


75452 




SN76676 


3076 




SN72771 




JUA740C 


SN75453 


75453 




SN 76680 




3065 



See specific data sineet for complete order part number 
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APPLICATION INFORMATION 
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The following is a list of currently available linear integrated circuits application notes. For your convenience, they are organized by 
application note number, product number and function. For application notes and the most recent Fairchild Semiconductor 
Application Literature Index write to: 



Fairchild Semiconductor 
Technical Information Center 
P.O. Box 880A 
Mountain View, California 94040 



LINEAR INTEGRATED CIRCUITS APPLICATION NOTE INDEX BY NUMBER 



APP-116 The Operation and Use of a Fast Integrated APP-270 

Circuit Comparator, 1966 
117/2 Frequency Compensation Techniques for an 

Integrated Operational Amplifier, 1966 271 

123 Core Memory Sense Amplifier Designs Using an 

Integrated Circuit, 1966 276 

125 A Versatile Tester for Linear Integrated 

Circuits, 1966 277 

171 Applications of the iuA739 and juA749 Dual 

Preamplifier Integrated Circuits in Home 

Entertainment Equipment, 1969 281 

175 The juA739, A Low Noise Dual Operational 

Amplifier, 1969 283 

186 Marker Beacon Receiver and Display, 1970 

195 Radiation Testing of Linear Microcircuits, 1966 286 

196 Space and Nuclear Environments and their 

Effects on Semiconductors, 1967 289 

203 A Comparison of Solid State Subcarrier 

Oscillators for Color TV Receivers, 1 970 293 

204 An Integrated Circuit AGC IF Amplifier, 1970 297 

205 Thermal Evaluation of Integrated Circuits, 

1970 299 

208 A Monolithic Zero Crossing AC Trigger 

(TRIG AC) for Thyristor Power Controls, 1971 300 

210 Integrated TV Chroma Processing System, 1971 301 

218 The juA776, An Operational Amplifier with 311 

Programmable Gain, Bandwidth, Slew Rate, 

and Power Dissipation, 1971 312 

225 Gated Pulse Rate Function Multiplier, 1967 
229 Analog-to-Pulse Width Converter, 1968 315 

243 Some Useful Signal Processing Circuits Using 

FETs and Operational Amplifiers, 1968 317 

254 Black Level Considerations in High Quality TV 

Receivers, 1969 318 

261 A High Speed, Zero Input Current Chopper 319 

Amplifier, 1969 
265 The juA715 - A Versatile High Speed 320 

Operational Amplifier, 1969 

267 The iuA746E Color TV Chroma Demodulator 321 
I C, 1969 323 

268 Applications of the jUA749 Dual Operational 

Amplifier, 1969 324 

269 The juA749 Dual Operational Amplifier, 1969 



A Trapezoidal Deflection Circuit for Use with 
the 3250 Numeric Character Generator Using 
theMA715, 1969 

A High Speed Sample and Hold Using the 
juA715, 1969 

More Voltage Regulator Applications Using the 
iuA723, 1969 

A Low Drift, Low Noise Monolithic Opera- 
tional Amplifier for Low Level Signal Process- 
ing, 1969 

A Minimum Component iuA749 Voltage-to- 
Frequency Converter with 1% Accuracy, 1970 
Even More Voltage Regulator Applications 
Using the juA723 - Number 2, 1970 
The juA729, juA732 and )uA767 Integrated 
Circuit Stereo Multiplex Decoders, 1970 
Applications of the iuA741 Operational Ampli- 
fier, 1970 

A Low Level Wideband Video Amplifier, 1971 
^An Improved Sample and Hold Circuit Using 
theiuA740, 1970 

Proposed Integrated Circuit for Appliance or 
Process Control, 1969 
Applications of the iuA777 1971 
The Power Amplifier Using the)uA777, 1971 
)uA760, A High Speed Monolithic Com- 
parator, 1971 

The iuA7800 Series Three Terminal Positive 
Voltage Regulators, 1971 
The juA750 Dual High Current Comparator and 
Some of its Applications, 1972 
A High Output Power (5 W), Low Distortion IC 
Audio Amplifier, 1972 
Integrated Circuits for FM Receivers, 1972 
The /xA758, Phase Locked Loop Stereo 
Multiplex Decoder, 1972 

AIA9616/9617 El A Interface Driver and 
Receiver, 1972 

Operational Amplifiers as Inductors, 1972 
Voltage Comparator Applications Using the 
MA734, 1972 

Applications of the 9650 4-Bit, High Speed, 
' Precision Current Source, 1972 
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LINEAR INTEGRATED CIRCUITS APPLICATION NOTE INDEX BY FUNCTION 



FUNCTIONAL CATEGORY APPLICATION NOTES 



FUNCTIONAL CATEGORY APPLICATION NOTES 



Amplifiers 




AGO 


204,243 


Audio 


171,175,301,317 


Chopper 


261 


Comparator 


116,123,268,289 


Compensation 


117/2,300 


DC 


269 


Differential 


300 


Dual 


268, 269 


High Speed 


265 


High Input Impedance 


265 


IF 


112,256,318 


Integrating 


289 


Low Noise 


175, 277 


Operational 


117/2,218,265,268,269, 




270, 277, 297, 300, 321 


Power 


116,289,301 


Power- Audio 


258,259,317 


Preamp 


123,171,175,243 


Sample and Hold 


271,297 


Sense 


123 


Video 


265, 293 


Wideband 


265, 293 


Communication Systems 




FM Radio 


318,319 


Pulse Modulation 


229, 320, 323 


Data Transmission 


320 


Comparators 


116,123,311,315,323 


Compressors 


243 


Controls 


208 


Process 


299 


Remote 


171 


Converters 




Analog to Digital 


311,324 


Analog to Pulse 


229 


Digital to Analog 


324 


Voltage to Frequency 


281 


Data 




Acquisition & Reduction 


297 


Systems 




Transmission 


320, 116,311 


Decoders, Multiplex 


286,318,319 


Demodulators 




FM 


318 


Pulse 


172,311,323 


Detectors 




Level 


116,311 


Minimum Frequency 


315 


Peak, Peak to Peak 


311 


Zero Crossing 


208,311 



Discriminators, Frequency 


186,318 


Displays, Numeric 


270 


Division, Frequency 


323 


Filters, Analog 




Active 


243, 321 


Band Pass 


243 


Tunable 


243 


Generators 




Clock 


163 


Numeric Character 


270 


Instrumentation 




Digital 


324 


Indicator 




Analog Status 


315 


Malfunction 


315 


Phase Meter 


315,323 


Line Drivers 


320 


Line Receivers 


116,311,320 


Multivibrators, Monostable 


116 


Noise 




Immunity 


116 


Low Noise Techniques 


229 


Measurement 


229 


Oscillators 




Audio 


300 


Crystal Controlled 


145 


Pulse 


323 


Sinusoidal 


230, 300 


Subcarrier 


203 


Voltage Controlled 


323, 281 


Wien Bridge 


300 


Parameter Measurement 


195, 196 


Power Supplies, Regulators 


116,276,283,312 


Radiation Effects on 


195, 196 


Semiconductors 




Television — See also 




Communication Systems 




Color Signal Processing 


210, 267 


Section 




Video Amplifier Section 


254, 293 


Testers — See also 




Instrumentation 




Linear 


125 


Testing 


205 


Transducer — See also Controls 


229 


Voltage Regulators 


276,283,312 
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LINEAR INTEGRATED CIRCUITS APPLICATION NOTE INDEX BY PRODUCT NUMBER 



LINEAR INTEGRATED CIRCUITS APPLICATION NOTES 



702 

703 

706 

709 

710 

711 

715 

723 

725 

727 

734 

739 

740 

741 

742 

746 

747 

749 

750 

753 

757 

758 

760 

776 

777 

780 

781 

3075 

7800 

9616 

7617 

9650 



117/2, 125,195 

203 

317,318 

125, 195,229 

116,125,195,225 

116,123,125 

261,265,270 

276, 283 

277 

290 

323 

171,175,186 

297 

186, 243, 289 

208, 299 

254, 267 

210 

171,268,269,281 

315 

318 

204 

318,319 

311 

218 

300,301,321 

210 

210 

318 

312 

320 

320 

324 
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FAIRCHILD SALES OFFICES 



DOMESTIC 



HUNTSVILLE. ALABAMA 

3322 So. Memorial Parkway 35801 

Suite 92 

Tel: 205-883-7020 TWX: 810-726-2214 

PHOENIX, ARIZONA 

441 9 N. 1 9th Avenue 8501 5 

Suite G 

Tel: 602-264-4948 TWX: 910-951-1544 

LOS ALTOS. CALIFORNIA 

Village Corner, Suite L 

El Camino and San Antonio Rds. 94022 

Tel: 41 5-941 -31 50 TWX: 910-370-7952 

LOS ANGELES, CALIFORNIA 

6922 Hollywood Blvd. 90028 

Suite 818 

Tel: 213-466-8393 TWX: 910-321-3009 

SANTA ANA, CALIFORNIA 

2100 East 4th Street 92705 

Suite 207 

Tel: 714-558-1881 TWX: 910-595-1109 

SAN DIEGO, CALIFORNIA 

8865 Balboa Ave. 92123 

Suite H 

Tel: 714-279-6021 

DENVER, COLORADO 

51 15 South Valley Highway 
Greenwood Gardens, Suite 240 
Englewood, Colo. 801 10 
Tel: 303-770-2884 TWX: 910-935-0708 

STAMFORD, CONNECTICUT 

36 Turn of River Road 06905 

Tel: 203-329-8106 TWX: 710-474-1763 



FT. LAUDERDALE, FLORIDA 

3440 N.E. 12th Avenue 33308 

Room 2 

Tel: 305-566-7414 TWX: 510-955-9840 

ORLANDO, FLORIDA 

21 1 N. Maitland Avenue 

Suite 307 

Altamonte Springs, Florida 32701 

Tel: 305-834-7000 TWX: 810-850-0152 

TAMPA, FLORIDA 

Florida Twin Towers 
12945 Seminole Blvd. 
BIdg. 2, Room 6 
Largo, Florida 
Tel: 813-585-3892 

CHICAGO, ILLINOIS 

9950 W. Lawrence Avenue 

Room 311 

Schiller Park, III., 60176 

Tel: 312-671 -4660 TWX: 910-227-0051 

INDIANAPOLIS, INDIANA 

4002 Meadows Drive 46205 

Suite 216 

Tel: 317-542-0641 TWX: 810-341-3432 



FORT WAYNE, INDIANA 

2118 Inwood Drive 46805 

Suite 1 1 1 

Tel: 219-483-6453 TWX: 810-332-1507 



BLADENSBURG, MARYLAND 

5809 Annapolis Road 20710 

Suite 408 

Tel: 301 -779-0954 TWX: 710-826-9654 



BOSTON, MASSACHUSETTS 

1 67 Worcester Street 

Wellesley Hills, Mass. 02181 

Tel: 617-237-3400 TWX: 710-348-0424 

DETROIT, MICHIGAN 

Westland Office Plaza 

33 300 Warren Avenue Suite 101 

Westland, Mich. 48185 

Tel: 31 3-425-3250 TWX: 810-242-2973 

MINNEAPOLIS, MINNESOTA 

4640 W. 77th Street 55435 

Suite 347 

Tel: 612-920-1030 TWX: 910-576-2944 

ST. LOUIS, MISSOURI 

400 Brookes Lane 

Hazelwood, Missouri 63042 

Tel: 314-731-1161 TWX: 910-762-0603 

WAYNE, NEW JERSEY 

1 200 Preakness Ave. 07470 
Tel: 201 -696-7070 

ALBUQUERQUE, NEW MEXICO 

First National Bank, BIdg. E, Suite 1213 

5301 Central N.E. 87108 

Tel: 505-265-5601 TWX: 910-989-1186 

MELVILLE, NEW YORK 

275 Broadhollow Road 1 1746 

Tel: 516-293-2900 TWX: 510-224-6480 

WAPPINGERS FALLS, NEW YORK 

120 E. Main Street (Rt. 9) 12590 

Tel: 914-297-4351 TWX: 510-248-7686 

SYRACUSE, NEW YORK 

333 E. Onondaga Street 13202 

Tel: 315-472-3391 TWX: 710-541-0499 



CLEVELAND, OHIO 

6151 Wilson Mills Rd. 
Suite 102 

Highland Heights, Ohio 44143 
Tel: 216-461-8288 

DAYTON, OHIO 

481 2 Frederick Road 4541 4 

Suite 101 

Tel: 51 3-278-8278 TWX: 810-459-1803 

TULSA, OKLAHOMA 

5321 S. Sheridan Road 

Suite 15 

Tel: 918-663-7131 

FT. WASHINGTON, PENNSYLVANIA 

Ft. Washington Industrial Park 

1 000 Center 1 9034 

Tel: 215-886-6623 TWX: 510-665-1654 



DALLAS, TEXAS 

725 So. Central Expressway 

Suite B-6 

Richardson, Texas 75080 

Tel: 214-234-3391 TWX: 910-867-4757 

HOUSTON, TEXAS 

6440 Hillcroft 77036 

Suite 507 

Tel: 713-772-0200 

SEATTLE, WASHINGTON 

700 108th Avenue Northeast 

Suite 21 1 

Bellevue, Washington 98004 

Tel: 206-454-4946 TWX: 910-443-2318 



INTERNATIONAL 



AUSTRALIA 

Fairchild Australia Pty. Ltd. 

420 Mt. Dandenong Road 

P.O. Box 151 

Croydon, Victoria 

Tel: 723-4131 Telex: 79030846 

BRAZIL 

Fairchild Electronica Ltd. 
Caixa Postal 30.407 
Sao Paulo S.P., Brazil 
Tel: 33-5891 
33-2765 
TWX: NBR 021-261 

CANADA 

Toronto Regional Office 

FSC 

17CansoRoad, Unit 6 

Rexdale, Ontario M9W-4M1 

Tel: 416-248-0285 TWX: 610-492-2700 



FRANCE 

Fairchild Semiconducteurs, S.A. 

11, Rue Sainte Felicite 

75 Paris 1 5, 

Tel: 824-8494 Telex: 842-20614 

HOLLAND 

Fairchild Semiconductor 

Wal 11 

Eindhoven, Holland 

Tel: 0314067727 Telex: 044 51024 

HONG KONG 

Semiconductor, Ltd. 

135 Hoi Bun Road 

P.O. Box 9575 

Kwun Tong, Kowloon 

Tel; 89 0271 Telex: 780-3531 

ITALY 

Fairchild Semiconducttori, S.p.A. 
Via F. Lampertico 7 
00191 Roma 
Tel: 32 78 434 

Fairchild Semiconducttori, S.p.A. 
Via Palmanova 67 - II B 
20132 Milan 
Tel: 2899248 Telex: 043 34338 



GERMANY 

Fairchild Halbleiter GmBH 

European Headquarters 

6202 Wiesbaden Biebrich 

Postfach 4559 

Hagenauer Strasse 38 

Tel: 06121/2051 TWX: 041-86588 

Fairchild Halbleiter GmBH 

Bayerstr. 15 

8000 Munchen 2 

Tel: 081 1/593632 Telex: 0524831 

Fairchild Halbleiter GmBH 

Konigsworther Str. 23 

3000 Hannover 

Tel: (051 1 ) 1 78 44 Telex: 092-2922 

Fairchild Halbleiter GmBH 

Parler Strasse 65 

7000 Stuttgart-Nord 

Tel: (071 1) 22 35 75 Telex: 072-2644 



JAPAN 

TDK -Fairchild 

Sanyo Kokusaku BIdg. 2nd Fl. 

7-8 Shiguya 1 -Chrome 

Shibuya-KU, Tokyo, Japan 

Tel: (03) 400-8351 TWX: 2424173 



MEXICO 

Fairchild Mexicana S/A 

Blvd. Presidente Adolfo Lopez Mateos 1 63 

Col. Mexcoac, Mexico 19, D.F. 

Tel: 563 541 1 Telex: 0071 -71 -038 



SWEDEN 

Fairchild Semiconductor AB 

Svartensgatan 6, 

8-1 1620 Stockholm 

Tel: 08-449255 Telex: 1 7759 



UNITED KINGDOM 

Fairchild Semiconductor Ltd. 
Kingmaker House, Station Road 
New Barnet, Herts ENS INX 
Tel: 0441/440731 1 Telex: 051 -262 835 
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